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EAR EGE 

EAGLE-STONE. A clay ironstone. nic ; the antecedent pair acting Jhe part of 

♦ EARTHS. Fifteen years ago, few bases, while the consequent pair act only 
substances seemed more likely to retain as acids. The compound or the fluorie 
a permanent place in chemical arrange^ principle with silica is of too mysterious a 
inents, than the solid and refractory earths, nature to be employed in this discussion, 
which compose the crust of the globe. The almost universal function which silica 
Analysis had shown, that the various stony enjoys of saturating |^e alkaline oxides in 
or pulverulent masses, which form our the native eatthy mine^ls, is exhibited, in 
mountains, valleys, and plains, might he a very striking manner, in Mr. Allan's val- 
oonsidered as resulting from the combina- uable Synoptic Tables. From his fifth to 
tion or intermixture, m various numbers hi» fifteenth table of analyses, the column 
and proportions, of nine primitive earths, -of silica is always complete, whatever de- 
to which the following names were gfiven.: ficiency or variation may occur in the co- 

1. Barytes. 2. Strontites. 3. Lime. 4. lumns of the earthy bases. At least, only a 
Magnesia. 5. Alumina, or clay. 6. Silica, very few exceptions need be made for the 
7. Glucina. 8. Zirconia. 9. Yttria. oriental gems, which consist of strongly ag- 

Alkalis, acids, metallic ores, and native gregated alumina. 
metals, were supposed to be of an entirely To the above nine earthy substances, 
dissimilar constitution. Berzelius has lately added a tenth which 

The brilliant discovery by Sir H. Davy he calls.^wwna.'* f See soil and analysis of 
in 1808, of the metallic bases of potash, eoils, f 

soda, baiytes, strontites, and lime, subvert- Eabthewwaiie. See Po ttekt, 
ed the ancient ideas regarding the earths, Eau de Luce, consists chiefly of the e9» 
'and taught us to regard them as all belong- sential oil of amber and the volatile alkali. 
^^%l hy most probable analogies, to the me- EcHiiri. Calcareous petrifactions of the 
tallic class. According to an ingenious echinus, or sea hedgehog, 
suggestion of Mr. Smithson, silica, howev- Effehvescfnce k the ^eommotion pro- 
er, ought to be ranked with acids, since it duced in fluids by some part of the mass 
bas the power in native mineral compounds suddenly taking the elastic form, and es- 
of neutralizing the alkaline earths, as well x;apinginnumidrou& bubbles. 
a^ the common metallic oxides. But as Efflorescence is the efl'ect which takes 
tliis property is also possessed by many place when bodie« spontaneously become 
metallic oxides, it can afford no evidence converted into a dry powder. It is almost 
against the metallic nature of the siliceous always occasioned by the loss of the water 
basis. Alumina, by the experiments of of crystallization in saline bodies. 
Khrman, may be made to saturate lime, * E^eban. A subrspecies of pyramidal 
producing a gUtss; and the triple com- garnet. Colour reddish-brown. Massive, 
pounds ot magnesia, alumina, and lime, are sometimes crystallized in rectangular fou^ 
perfectly neutral, in porcelain. We might sided prisms, with cylindrical convex late- 
therefore refer idumina as well as silica, to ral planea. The |)rism8 are long, and deep- 
the same class with the oxides of antimony, ly longitudinally streaked. Shi ning, vitre- 
■arsenic, chromium, columbium, molybde- ous. Cleavage, twofold. Fracture, uneven", 
juna, titanium, and tungsten. Alumina, ' Feebly translucent on the edges. Scratch- 
however, bears to silica, the same relation es feldspar. Brittle. Sp. gr. 3.294. It melts 
^at oxide of antimony does to that of arse- into a black scom, It occurs in a bed of 

Ivi360410 
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feldspar and hornblende, at Hadau, near In M. Clievreul's Tth memoir on tkUS 

Sg^er in Bohemia.* published in the 7th vol. of the ^nn, cRr 

Eggs. The eggs of hens, and of birds Chinue et Phys^ he gives the following as 

&n general, are composed of several dis- the composition of the oleates from sper- 

tinct substances. 1. I'he shell, dr exter< raaceti : — 
nal coating, which is compo^d of carbo- 

ii«le of time .72, phosphate of time .2, ge- -^, . ^., -^wx 

latin J3. TheVemaining .23 are perhSps Oleic acid - 100 

water. 2. A thin white and strong mem- Barvtes • 31 24 

brane, possessing the usual characters of Strontian ^ 23* IS 

animal substances. 3. The white of the r\w:^- «<?i--^ 'tt)nnn 

egg, for which see Albumbm. 4. The Oxide of lead 100.00 

youc, which appears to c<msi8t of an oil of 

the nature of fat oils, united with a portion If we suppose the last a suboleate, the 

of serous matter, sufficient to render it equivalent of this oleic acid will be 28* 

diffusible in cold water, in the form of an The oil or oleic acid of the delphinus glo- 

emulsion, and concrescible by heat. Yolk biceps in remarkably soluble in cold alcO' 

^^SS is used as the medium for render- hoi; 100 parts of which of sp. gr. 0.795, at 

ing resins and oils diffusible in water. 68^, dissolve 123 of the oil. When that 

* EisKiraAHic. Red and brown; the scaly oil is freed by cold from a crystallizable 
ifOn ore, and scaly mang^ese ore.* matter, 100 parts of alcohol, sp. gr. 0.820, 

* Elaih. The oily principle of solid dissolve 149.4 of oil at the atmospheric- 
fiits, fto named by its discoverer, M. Chev- temperature. It was slightly acid by the 
reul. Chevreul dissolves the tallow in veiy test of titmus, which he ascribes to the 
pure hot alcohol, separates the at^arin by presence of an aqueous fluid. See Fat.* 
crystallization, and then procures the eldiiiy * Elaolite. A sub-species of pyra- 
by evaporation of the spirit. But M. Bra^ midal feldspar. Colours, d^ck-brown, in- 
Gonnot has adopted the simpler and pro- cUning to green, and flesh-red, inclining to 
bably a more exact ftiethod. By squeez- gray or brown. Massive, and in granular 
ing tallow between the folds of porous concretions. Lustre shining and resinous, 
paper, the etdin soaks into it, while the Fracture imperfect conchoidal. Faintly 
stearin remsdns. The paper being then translucent. Hardness as feldspar. Easily 
soaked in water, and pressed, yields up its frangible. Sp. gr. 2.6. Its powder forms 
oily impregnation. Elai'n has very much a jelJy with acids. Before the blow-pipe, 
tlie appearance and properties of vegeta- it melts into a milk-white enamel. Its con- 
ble oil. It is liquid at the temperature of stituents are 46.5 silica, 30.25 alumina, 0.75 
60*. Its smell and colour are derived from fime, 18 potash, 1 oxide of iron, and 2 wa- 
the solid fats from which it is extracted. ter. Klaproth, The blue is found at Laur- 

Human eldin is yellow, without odour, wig, and the red at Stavern and Friedricks- 
Specific gravity 0.913. warn, both in the rock named zircon tyenite. 
Elain ofaheep; colourless, a faint smell. The pale blue has an opalescence, like the 
Sp. gr. 0.915. cat's eye, which occasions it to be cut into 
Bluin of ox ; colourless, and almost with- small ornaments. It is called ftttstein by 
Q^t odour. Sp. grav. 0.915. Werner, from its resinous nature. Jameson.* 
£ldin of hog ; do. do. 0.915. * Elecamfave. See Ihulin.* 
Eiat'n ofjaffuar ; lemon colour, odorous. * Electbicitt. , The phenomena dis- 
0.914. played by rubbing a piece of amber, con- 
ELdin of goose; light lemon colour, little stitute the first physical fact recorded in 
odour. 0.929. the history of science. Thales of Miletus, 
Solubility in alcohol of sp. gr. 0.7952. founder of the Ionic school, ascribed its 
Human eldin; 11.1 gr. by 9 gr. at the mysterious power of attracting and re- 
boiling point. pelling tight bodies to an inherent soul or 
JUldin of sheep ; 3.79 g^. by 3 g^. at do. essence, which, awakened by friction, went 
Eldi'n of ox i 5.8 gr. by 4.7 gr. at do. forth and brought back the small particles^ 
Hldmofhoq^; 11.1 gr. by 9.0 gr. at do. floating around. In times near to our 
EUitn of jaguar i 335 g^. by 2jri gr. at own, the same hypothesis wa^ resorted to, 
do. by the honourable Robert Boyle. From 
Eldin of goose ; ll.l gr. by 9.0 gr. at do. electron^ the Greek name of amber, has 
Eldin of the fat of ox, extracted by a!'- arisen the science of electricity, which ixb- 
tohol, yields, by tlie action of potash. vestigates the attractions and repulsions^ 
Of saponified fat^ 92.6 parU ^^^ emission of light, and explosions, whick 
Of soluble matter, 7.4 •Tf Produced, not onhr by the friction of 

vitreous, resmous, and metalbe surnices,. 

Those of the other fats yield, but by the healing, cooting, evaporatioOr 

Of saponified fat, 89 and mutual contact, of a v«it number of* 

Of soluble matterj U bodies : 
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2. Generttl Mtatenunt «/* electrical pheni$' 
mena. 

If we rub, with a dry hand or a silk 
handkerchief, a glass tube* and then ap- 
proach it to bits of paper or cotton, to 
feathers, or which is better, gold leaf, it 
will first attract these bodies, and then re- 
pel them. If the tube be held parallel 
to a table on which they have been laid, 
an electrical dance wilt be performed. If 
to the farther end of the tube we hang a 
brass ball, by a thread of linen, hemp, or a 
metallic wire, the ball will participate with 
the rubbed tube, in its mysterious powers. 
But if the ball be suspended hj a cord of 
silk, worsted, or hair, or by a rod of glass. 
Wax or pitch, the attractive and repulsive 
virtue will not pass into it. 

"When the atmosphere is dry, if we take 
in one hand a rod of glass, and in the other 
a stick of sealing wax, and after having 
rubbed them against silk or worsted, ap- 
proach one of them to a bit of gold leaf 
floating in the air, it will first attract and 
then repel it. While the film of gold is 
seen to avoid the contact of the rod which 
it has touched, if we bring the other rod 
into its neighbourhood, attraction will im- 
mediately ensue; and this alternate attrac- ^ 
tion and repulsion may be strikingly dis- 
played by placing the two excited rods at 
a small distance asunder, with the gold 
leaf between. 

If we suspend close together, by silk 
threads, two cylinders of rush-pitli, and 
touch their lower ends with either the rub- 
bed wax or glass, the pieces of pith will 
instantly recede from each other at a con- 
siderable angle. If we now merely ap- 
proach to the bottom of the diverging cy- 
linders^ the rod with which they had been 
touched, their divergence will increase; 
but if w^ approach the other rod, they 
will instantly collapse through their whole 
extent. When the rods are rubbed in the 
dark, a lambent light seems diffused over 
them, and a pungent spark will pass into a 
knuckle brought near them. . If the per- 
son who makes these experiments happens 
to stand on a cake of wax, or a stool with 
glass feet, then on rubbing the glass tube, 
he will acquire the above attractive and 
repulsive powers; but the light bodies re- 
pelled by the tube, will be attracted by his 
body, and vice vena. Hence we see, that 
the rubbing body acquires electrical pro- 
perties, dissimilar to those acquired by the 
substances rubbed. 

Such is a sketch of the eieaientary phe- 
nomena of electricity* The teience, in iti 
modem augraentaticm, •eemsto compre- 
hend ahnoBt every change of tbe corpus- 
cukr world, however minute and nycte- 
riotts, aa well as the long recogniaed and 
magtdfiee&t xaetears of the KtaMaphere* 



Let us now take a methodical view of Ihem, 
as far as the limits of our work will permit. 
We shall consider electrical phenomena 
under four heads: — 

1st, ftf'the Excitement of Electricity, 
or the various means by which the electri- 
cal equilibrium is disturbed. 

2d, Of the Two Electricities. 

3d, Of the Distribution of Electri- 
city. 

4th, Of the Voltaic BaUerv and its Ef- 
vects: calorific, or igniting; and decom- 
posing, or the chemical agencies of elec- 
tricity. 

Concerning the nature of the electrical 
essence, we are equally in the dark as con- 
cerning the nature of caloric. The phe- 
nomena may be referred in both cases, 
either to a peculiar fluid, whose particles 
are endowed with innate idio-repulsive 
powers, or to a peculiar affection of the 
molecules of common matter. 

I. Of Electrical Excitement, 

1. The mutual friction of all solids, whe- 
ther similar or dissimilar, and of many 
fluids against solids, will invariably excite 
electrical phenomena, provided one of the 
bodies be of s\ich a nature as to obstruct 
the speedy diffusion of the electrical vir- 
tue. Hence we must commence with a 
list of electrical conductors and non-con- 
ductors. 

1st, The following substances conduct 
or favour the rapid distribution of electri- 
city. Those at the head of the list pos- 
sess a conducting power greater than that 
of water, in the proportion of tliree mil- 
lions to one. 

1. Copper . 16.'Saline solutions 

2. Silver 17. Animal fluids 

3. Gold 18. Sea water 

4. Iron 19. Water 

5. Tin 20. Ice and snow 

6. Lead above 0** 

7. Zinc 21. Living vegetables 

8. Platinum 2^. Living animals 

9. Charcoal 23. Flame 

10. Plumbago 24. Smoke 

11. Strong acids . 25. Vapour 

12. Soot and lamp- 26. Salts 
black 27. Rarefied air 

13. Metallic ores 28. Dry earths 

14. Metallic oxides 29. Massive minerals 

15. Dilute acids 

2d, The following is a list of electrical 
non-conductors, in the order of their insu- 
lating power; 

1. SbeIl4ao trified bodies* 

3. Amber comprehending 

3. Besins diamond and 

4. Sulphur crystaUixedtraiM* 

5. Wax parent minerala 

6. Asf^akuin & Baw silk 

r. COaflHaadallvi- d^Bteaebedulk 



10. Dyed tilk 19. Caoutchouc of electricitj» is probably very different 

11. Wooly hair, and 30. Lycopodium from the chain of nature.f 

feathers 21. Dry chalk and There seems to be no physical quality 

13. Dry gases lime common to the conductors, or to the non- 

13. Dry paper, parch- 33. Phosphoms conductors. The crystalline arrangement 

ment^and 33. Ice below 0^ of always introduces non-conducting quali- 

leather Fahr. ties, more or less perfect, if we exclude the 

14 Baked wood, and 34. Oils, of which the metals. Thus carbon, in the pulverulent 

dried vegetables densest are best or fibrous form, is an excellent conductor. 

15. Porcelain 35. Dry metallic ox- but crystallized in diamond, it becomes an 

16. Marble ides, including insulator. The samd difference exists he- 
ir. Massive minerals fused alkaline tween water and ice; and, as is said, be- 

non-metallic and earthy by- tween pounded and compact glass. If 

18. Camphor drates. pounded glass be indeed a conductor, it 

must, from my experiments, be so in a very 
The general arrangement of the above imperfect degree. Ghiss, resins, and fata, 
bsts IS tolerably correct, though it is pro- which in tlie solid sUte are non-conductors, 
bable that phosphorus, when freed from become conductors on being melted, 
adhering moisture, would stand higher On theevolution of electricity by friction, 
among insulators. Jb founded the construction of our common 

AU material substanceshave been usually electrical machines. It was supposed at 
divided into two classes; of electrics, and one time, that their action was connected 
non-electrics. Butthisdistinction is ground- with the oxidizement of the amalgam, 
less, and calculated to mislead. Every sub- which is usually applied to the face of the 
stance is an electric, or capable by friction rubber. But Sir H. Davy having mounted 
of exhibiting electrical phenomena. Thus, a small machine in a glass vessel in such a 
if we take any of the bodies in the first list, manner that it could be made to revolve in 
which are commonly called non-electrics, any species of gas, found that it was active 
for instance a copper ball, and insulating it in hydrogen, and more active in carbonic 
by a rod of any convenient solid in the se- acid, than even in the atmosphere. Indeed 
cond list, if we rub the ball with a piece of if we recoUect that the friction of surfaces 
silk or worsted, we shall find it to become of glass, silk, or sealing-wax, is sufficient 
electrical. It will attract and repel light to produce electrical appearances, we can- 
bodies, and will give lucid sparks to a fin- not suppose oxidizement of metal to be es- 
ger which approaches it. To account for sential to their production. If we even 
tiiese appearances, it has been said-that the impel a current of air, or a minute itream 

electrical equilibrium which constitutes the — 

common state of matter, is disturbed by the ■(• I have never yet met with difficulty in 
friction; and that one of the two bodies at- explaining the phenomena of mechanical 
tracts to itself a surcharge of the electrical electricity upon Franklin's theory. An ob- 
fluid, while the other remains in a deficient jection to it, which operates perhaps more 
state, whence the terms of positive and ne- than any other, is founded on erroneous 
gative, or plus and minus, have arisen, premises. I mean that, which is grounded 
Many of the appearances, however, are re- on the well-known phenomena of the reces- 
conciled with difficulty to a mere excess or gion from each other, of light bodies, whc- 
deficiency of one fluid; and hence the hy- ther electrified minus or plus. It is al- 
pothcsis of a compound fluid, susceptible leged, that the presence and absence of a 
of decomposition by friction and other principle cannot have the same eflPect; that, 
means, has been introduced. The result- when bodies are surcharged with the elec- 
ing fluids are necessarilv co-existent, the trie fluid, it is easy to conceive, that they 
one appearing on the body rubbed, and the may repel each other, as in the instance 
other on the rubber; but since the one is of the particles of solids by a union with 
most usually evolved on the surface of caloric; but it is not probable, that a defi- 
glass, and the other on that of resins, the ciency of electricity will any more cause 
first has been called the vitreous, and the masses to separate, than that cold and heat 
second the resinous electricity. These two should both cause expansion in the same 
fluids, corresponding to the positive and ne- solid. The truth is, that repulsion is not 
grative of Franklin, by their reunion pro- the cause of the separation of electrified 
duce a species of reciprocal neutralization, bodies, whether excited positively or nega- 
and electrical repose. Some recent inves- tively. Their recession is, in either case, 
tigations, of that profound physico-geome- the consequence of an attraction between 
ter M. Poisson, render the second explana- them and the surrounding medium. And 
tion the less improbable of the two. Let it is of no importance, whether the compa- 
118 always bear in mind, however, that the rative surclujge in them attract the mat- 
hypothetical thread which we employ at ter in the medium around; or thecompara- 
present, to tie togetlier the scattered nets tire tiirohtfge in this, attract them. 



of pnte mercury, on a plate of dry glass, presence of oil ouglit to lessen the effect^ 

electrical excitement trill result. as it diroiniAes t}^ friction. It is highly 

The electrical phenomena excited by probable that the act of crystallization al- 
fnctiotiy are generally so energetic, as to ways induces a change of the electrical 
require nothing but bits of any light mat- equilibrium; as the crystalUne structure 
ter for their exhibition. When we have to changes the electrical relations in general, 
detect the disturbance of the electrical 3. Electricity produced by evaperatim, 
equtiibriuro, occasicmed by other and fee- If on the cap of the g^ld leaf electros- 
bier causes, more refined 0fecfro«co/Mc means cope we place a small metallic cup, con- 
are required. The most delicate of simple taining a little water, and drop into it a 
electroscopes consist of two oblong narrow red-hot cinder, the gold leaves will in- 
slips of gold leaf, suspended horn the cen- stantly diverge to a very considerable au- 
tre of the brass cap of a glass cylinder, gle. Or if we insulate a hot crucible of 
about 2 inches diameter and 6 inches long, iron, copper, silver, or porcelain, and pour 
The bottom of the cylinder should rest in into it a few drops of water, alcohol, or 
a metallic sole; from which, on the opposite ether, on connecting the crucible with an 
sides, two narrow slips of tin-foil should electroscope, electiical phenomena will 
raise up the inner surface of the glass, to appear. 

the level of the middle of the pendent slips . 4. Electricity produced by diiengagemeat 

of gold leaf. Coulomb's electroscope, of gas. 

which acts by the torsion of a fibre of the If into a platinum cup, resting on the top 

silk worm, suspending in a glass case a bo- of the electA)scope, we put a little dilute 

rizoiital needle of shell lac, terminated in sulphuric acid, and then throw in some 

a little disc of g^lt paper, is still more sen- iron filings, or chalk, the gold leaves will 

sible, and is much employed by the Pari- diverge, as the effervescence becomes ac- 

sian philosophers. Aided by either of these tive. The same thing is producible with 

instruments, we can observe the excitement nitric acid and copper filings, 
of electrical phenomena in the following 5. Electricity produced by disruption of 

cases, independent of friction. a solid body. 

2. in the funtn of inflammable bodies. If we suddenly tear asunder plates of 
If we pour melted sulphur into an insulated mica, break across a stick of sealing-wax, 
metallic cup, we shall find after it concretes, cleave up a piece of dry and warm wood, 
that the sulphur and cup will be both elec- or scrape its surface with window glass, 
trified; the former with the vitreous, the oi* finally cause a bit of unannealed glass, 
latter with the resinous electricity; or such as a Prince Rupert's drop, to fly asun- 
sometimes reversely. But Messrs. Van der by snapping on a bit of its tail, the 
Marum and Troostwyck, firom a series of electrical equilibrium will be disturbed, 
experiments which they made on a number Most of thlese cases may, however, be pro- 
of bodies, were led to conclude that the bably referred to fricti6n among the mole- 
eleetricity was produced in such cases as culx. To the same head we may also refer 
tbeabove, either by the friction from change the electricity excited by sifting various 
of bulk, when the melted matter concretes, powders and metallic filings through a me« 
or from the friction which the electrical tallic sieve, or by dropping them on insu- 
bodies undergo, when they spread upon the lated plates. 

Boriaces of other bodies, -upon which they 6. Electi*icity excited by change of tern- 
are poured in the liquid state. When gla* perature. 

cial phosphoric acid congeals, and when M. Haiiy made the important discovery, 
calomel concretes in sublimation, electrical that the property of exhibiting electrical 
phenomena are produced. The experi- phenomena by heat, belongs to those crys- 
ments of Henly on the electricity excited tals only whose forms are not symmetrical; 
during the concretion of melted chocolate, tliat is to say, of which one extremity or 
do not seem easily explicable on the prin- side does not correspond with the opposite, 
ciple of friction. When it is cooled in the Thus, for example, the vM*iety of tourma- 
tin pans into whidi it is first received, the line which he calls itogone, a prismatic 
electricity is strong, and continues for some crystal of nine sides, terminated at one end 
time afler it is removed. When it is again with a three-sided, and at the other with a 
melted aad allowed to cool, the electrical six-sided pyramid, when exposed to the 
virtue is restored, but not to its former temperature of 108® Fabr. shows no sign 
strength. After the third or fourth fusion, of electricity. But if we plunge it for some 
the electricity becomes extremely weak, minutes into boiling water, and taking it 
When the chocolate is mixed with a little out with small forceps, by the middle of 
olive oil before it is poured out of the pan, the prism, present it to the cap of the elec* 
it then becomes strongly electrical. Now troscope, or to a pith ball pendulum, al- 
ia so far as friction is concerned, we should ready charged with a known electricity, 
have the electrical piienomena as decided we shall find it will attract it with one of 
at the fourth fttsion^ as the first; and the its poles, and repel with the other. The 
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tliree-iid«dpyfiaiiidpotteM€fttli«fieffmoiu« tliiii ot gold, leaf, a kaowit dectrittty* cfi« 

and the tix-sided the vitreous electricity, ther from excited gkM or seafing wax. If 

Although an elevation of tereperature be they be divergent with the fonner, then the 

necessary to develope this property, it is approach of a body similarly ^ectrifiedp 

not needed for its maintenance. It will con- will augment the divergence, but that 0!" 

tinue electrical for six hours after its tern- one oppositely electrifi^ will cause their 

peraiure has fallen to the former point, es- collapse. 

peciaUy if it be laid on an insulating sup- The following is a taUe of several aub* 

port. In fact it loses its electricity, more stances which acquire the vitreous eleetri- 

slowly than a piece of glass, in similar cir- city, when we rub them with those which 

cumstances. follow them in the list; and the resinous 

This property of attracting light bodies electricity, when rubbed with those that 
when heated, was recognized by the an- precede them, 
cients Jn tourmaline, which was probably The skin of a cat. 
their i^curium. The Dutch in Ceylon gave Polished or smooth glass, 
it the name of Mchentrikker, from its at- Woollen stuff or worsted, 
tracting the ashes, when a piece of it was Feathers, 
laid near the fire. It appears that a heat Dry wood, 
above 212*, impairs its electrical activity; Paper, 
and that it is some time before it recovers Silk, 
its pristine virtue. When the tourmaline Lac. 
is large, it is capable of emitting flashes of Roughened glass, 
electrical light. The Brazilian or Siberian No visible relation can be pinnted out 
topaz exhibits the same phenomena by between the nature or constitution of the 
being slightly heated. The topazes of Sax- Substances, and the species of electricity, 
ony, and the blue topaz of Aberdeen shire, which is developed by their mutual fnc- 
are electrical only by friction. Boracite, tion. The only general law among the 
mesotype, and crystallized calamine, pos- phenomena. Is, that the rubbing, and the 
sess similar properties of becoming elec- rubbed body, always acquire opposite elec- 
trical with heat. tricities. Sulphur is vitreously electrified 

7. Electricity produced by contact of when rubbed with every metal except lead, 

dissimilar bodies. If we take two flat discs, and resinously with lead and every other 

one of silver or copper, and another of kind of rubber. Resinous bodies, nibbed 

zinc, each two or three inches diameter, against each other, acquire alternate^ the 

fiimished with glass handles, and bring vitreous and resinous electricity; but, rub* 

them into momentary contact by their flat bed against all other bodies, they become 

surfaces, we shall find, on separating them, resinously electrical. White silk acquires 

that they are both electrified. If we touch vitreous electricity with black silk, metals, 

a disc of sulphur gently heated, with the and black cloth; and resinous with paper^ 

insulated copper plate, the electrical ef- the human hand, hair, and weasel's skin, 

fects will be still more striking. Acid crys- Black silk becomes vitreously electrical with 

tals, touched with metalhc plates, yield sealing-wax; but resinously with hare's, 

electrical phenomena. Finally, crystsUs of weasel's, and ferret's skins; with brass, 

oxalic acid, brought into contact with dry silver, iron, humui hand, and white silk, 

quicklime, develope electricity. On the Woollen cloth is strongly vitreous with 

excitation of electricity by contact of dis- zinc and bismuth, moderately so with sil- 

similar chemical bodies, is founded the ver, copper, lead, and specular iron. It is 

principle of galvanic action, and the con- resinous with platina, gold, tin, antimony, 

struction of the voltaic batter jr. Of Uiis g^y copper, sulphuret of copper, bisulphu* 

admirable apparatus we shall treat in the ret of copper, sulphurets of silver, antimo- 

sequel. . ny, and iron. When two ribbons of equal 

II. 0/ the two ElectriciiiM, surface are excited by drawing one length* 

We have already stated, that the two elec* wise over a part of the other; that which has 
tricities are always connate and simuHane- suffered friction in its whole length, be- 
ous. If they result from the decomposi- comes vitreously, and the other resinously 
tion of a quiescent neutral compound fluid, electrical. Dry air impelled on glass be- 
we can easily see that this co-existence is comes resinously electrical, and leaves the 
inevitable. Uence also we can understand, glass in the opposite state. Silk stuflfs; agita- 
how any body by friction, may be made to ted in the atmosphere with a rapid motion, 
exhibit either of the two electricities, ac* always take the resinous electricity, while 
cording to the nature of the rubber. The the air becomes vitreously electrified. A rib- 
only exception is the back of a living cat, bon of white silk, rubbed against a well dyed 
which g^ves vitreous electricity, with every black one, affords always marks of vitreous 
rubber hitherto tried. To know the spe- electricity, but if the blade sijk be much 
cies of electricity evolved, it is merely ne- worn, and the white ribbon be heated, it 
cessary to communicate beforehandi to the will }'ield ngns of resinous cdeetricity. 



•nd,. on coolingf it will aipiin exhibit marks triied cimcUtioii» the first Feainooslyy the 

«f the vitreous^ The general result which second and third vitreously. But of this 

ma deduced by M. Couloml^ from his position, there is neither probability nor 

very numerous and exact experiments on evidence. The electricity produced by their 

this curious subject, is the foUo9ring>— contact, on an -extensive surface, with other 

When the surfaces of two bodies are bodies, is evidently a disturbance of the 

rubbed together, that whose component pre-existing equilibrium. A wire connect- 

parts recede least from each other, or ele- ed with the most delicate electroscope of 

vate least from their natural position of torsion, which moves through 90° with 

repose, appear, in consequence, more dis- a forqe of less than 1.100,000th of a grain, 

posed to assume the vitreous electricity; will indicate no electricity, when made to 

this tendency augments if the surface ex- touch the most energetic acid or alkaline 

periences a transient compression. Rcci- body. 

procally, that surface whose particles de- In describing the two electricities, we 
▼late most from their ordinary position by must not omit the interesting observations 
the violence of the other, or by any cause of Ehrman. There are substances of the 
whatever, is, for that reason, more disposed imperfect conductor class, which are ca- 
to take the resinous condition. This ten- pable of receiving only one kind of elec- 
dency increases if the surface undergo a tricit^, when made to form links in the 
real dilatation. The stronger is this oppo- voltaic chain. , M. Ehrman styled them urn- 
fiition of circumstances, the more energetic polar bodies. Perfectly dry soap, and the 
is the development of electricity, on the flame of phosphorus, when connected with 
two surfaces. It grows feebler in propor- the iwo extremities of the vokai€ appara* 
tion as their state becomes more similar, tus, and with the ground, discharge only 
Perfect equality would nullify the pheno- the resinous electricity. The flames of id- 
mena, provided it could exist. Thus, when cohol, hydrogen, wax and oil, discbarge, 
a dry animal or vegetable substance is rub- under like circumstances, only the vitre- 
bed against a rough metalUo surface, it ex- ous electricity. All these bodies, however, 
hibits signs of resinous electricity. In this when connected with only one pole of the 
case, its parts ai'e forcibly separated. When, pile, and with the ground, destroy the di- 
on the other hand, it is rubbed on a polish- vurgence of the leaves of the electroscope 
ed roetal, which scarcely affects its surface* attached to that pole. To render these re- 
or merely compresses the particles, it ei- suits manifest, insulate in dry weather a 
ther affords no evidence of electricity, or battery of about 200 pairs of plates. Con^ 
exhibits the vitreous kind. Heat, by dilat- nect with each extreme pole, the cap of % 
ing the pores, acts on the surfaces of bo- gold leaf electroscope, by a moveable wire. 
dies, as a coarser rubber would do. It dis- When either electroscope is brought in 
poses them to take the resinous electricity, contact witli soap communicating with the 
Thus also new black silk, strongly dyed, ground, the slight divergence of the gold 
being rubbed against a ribbon of white slips ceases. But, when the soap is con- 
silk, takes always the resinous electricity, nected with both electroscopes, and also 
But when the black stuff is worn, and the with the ground, the divergence of the 
colour faded, if we open the pores of the leaves of the electroscope, attached to the 
white ribbon by heat, this acquires in its zinc end or vitreously electrified pole, will 
turn a grater tendency to the resinous continue, while the leaves of the other elec- 
electricity than the black silk, and, conse- troscope will collapse. The inverse order 
quently, makes it vitreous. This disposi- of effects occurs, or the zinc electroscope 
tion vanishes, as might be expected, with collapses, when the flame of a taper is con- 
the accidental cause that produced it, and nected with botli electroscopes, and with 
the white ribbon, on becoming cold, re-ac- the ground. 

quires the vitreous electricity. The black Mr. Brande, in an ingenious paper pub- 
dye produces on wool the same effect as lished in the Phil. Trans, for 1814, has en- 
on silk. A white ribbon, rubbed against deavoured to explain the curious phenome- 
vhite woollen stuff, gives always signs of na, with regard to flames, in another w».y, 
resinous electricity; but, against wool dyed As some chemical bodies are supposed by 
black, it affords signs of the vitreous elec- him to be naturally in the resinous, and 
tricity. I have entered somewhat minutely others in the positive electrical state, he 
into the detail of the apparently trifling supposes that the positive flame will be at- 
causes which give birth to the one or the tracted and neutralize the negative polari- 
other electricity, as they may tend to throw ty, while the negative flame will opelmte a 
some light on the electricities evolved similar restoration of tlie equilibrium at 
smong chemical bodies by friction or sim- the positive pole. To determine the truth 
pie contact. It has been supposed, indeed, of this hypothesis, he placed the flames of 
that uncombined acids, alkalis, and me- various bodies between two insulated brass 
tals, jgre naturally and constantly in an else- spheres, containing each a dehcate thermos 
Vol* II., 2 
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meter. His first experiment verilled Mr. to the ne^tiTe ball, both beiii|^ feebly elee- 
Cuthbertsfm^s observation, that the flame trifled by a cylindrical machine of Naime^s 
of a candle communicates its heat chiefly constraction. 

FUmm tOtraeted ^ th^ 
Pontroe Ball. J>fegaiM MaO. 

Phosphuretted hydrogen, slightly. Olefiant gas. 

Carbonic oxide in a small stream, doubtful. Sulphuretted hydrogen, slightly; its suU 
Ditto in large stream. phureus acid vapour passed off to the 

The acid from the flame of sulphur. positive ball. 

Flame and acid fumes of phosphorus. Arsenuretted hydrogen; its arsenious acid 

Stream of muriatic acid gas, shown by coat- passed feebly to the other ball. 

ing the balls with litmus paper. Hydrogen, result doubtful from equality of 

Stream of nitrous acid. attraction. 

Vapour of benzoic acid. Flame of carburet of sulphur; its acid funeB 

Ditto of amber. passed to the positive. 

Flame and alkaline fumes of potassium. 
Flame of benzoic acid. 
Flame of camphor. 
Flame of resins. 
Flame of amber. 

** The flame of oil, wax," &c. says Mr. 1. If we communicate electricity to aa 
Brande, *< must be considered as consisting insulated metallic sphere, we shall And the 
chiefly of those bodies in a state of va- whole electric power diffused over its sur- 
pour; and their natural electricities being face, and the particles in its interior, abso- 
positive, it is obvious, that when connected iutely devoid of the least electric virtue, 
with the powitive pole of the battery, and Let the ball of iron or brass have a hole 
with a gold leaf electrometer, the leaves of about an inch diameter, reaching to its 
will continue to diverge; but when applied centre. Then on touching the centre, with 
to the negative pole, that electrical state a metallic spherule attached to the end of 
will be annihilated by the inherent positive a needle of lac, and instantly applying it 
energy of the flame, and consequently the to a delicate electroscope, we shall perceive 
leaves of the negative electrometer will no sign of electricity whatever. If the 
not diverge. On the other hand, the flame spherule, however, touch the outer edge 
of phosphorus is negatively unipolar. Now of the hole, or the surface of the globe at 
it has been shown that this flame, (owing any point, it will acquire a very manifest 
probably to the rapidity with which it is electricity. Hence, if we apply for a mo- 
forming a powerful acid, by combination ment to the sui*face of an electrified 24 
with a Targe quantity of oxygen), is attract- pound shot, two hemispherical cups of tin- 
ed by the positively electrified surface, and foil, furnished with insulating handles, we 
consequently that it is itself negative, so shall find that the whole electrical virtue 
that it would transmit negative electricity has passed into the cups, whose weight 
to the electrometer, but would annihilate may not equal the ten-thousandth part of 
the negative power, and thus appear as an that of the ball. This distribution is to- 
insulator under the particular circumstan- tally independent of the nature of the sub- 
ces which M. Ehrman has described." I stance, and is deducible from the law dis- 
shall not stop to investigate the justness of covered by Coulomb, that electricid attrac- 
these ingenious conclusions. They do not tions and repulsions^ are inversely propor- 
affect the unipolarity of dry soap; which tional to the squares of the distances, 
on Mr. Brande's tiieory of that of flames. If the body be sphefrical, the exterior 
should be naturally and permanenUy in the electrical stratum, which always coincides 
state of positive electricity; which we with the surface of the body, will be the 
know it not to be. same with the thin stratum in its interior. 
III. Of the Distribution qf Electricity, If the proposed spheroid, be an ellipsoid. 
Under this head we shall be able to ar- the inner surface of the electrical stratum^ 
range several important phenomena, which, will be also a concentric and similar ellip- 
by their disjunction, authors have frequent- soid; for it is demonstrated, that an ellip- 
ly rendered complex and difficult of com- tical stratum, whose surfaces are thus con- 
prehension. We shall treat in the first centric stnd similar, exercises no action on a 
place, of the distribution of either eiectri- point placed in its interior. The thickness 
city, insulated in one body, and in a sys- of the layer in each of its points, is found 
tem of bodies in contact; in the second generally determined by this construction, 
place, the distribution of electricity in a It hence results, that tiiis thickness is 
aystem of contiguous bodies, not in con- greatest at the summit of the greater axis, 
tact. and least at the sununit of the smaller. 



The thidaieaies corresponding to the cBf- ftmatler ones being in contact, and one of 

ferent summits, are to each other, a* the them with the larger. He found that the 

lengths of their respective axes. quantity of electricity of the smaller globe, 

2. Were the atmosphere, and the glass most distant from the greater, was to that 
flttpport, perfect non-conductors, the above of the intermediate, as 2.54 to 1. 'Four 
distribution would continue till some other globes of two inches being placed in a row, 
body was brought near to^ or in contact successively in contact with each other, 
with, the balL But the surface of even and ¥rith a globe of eight inches diameter, 
lackered glass, yields slowly to the idio-re- the ratio of the quantities of electricity 
pulsive power of the electrical fluid; and taken by the small globe, farthest from the 
the atmosphere, partly by its aqueous par- large one, and that nearest it, was found to 
tides, and^partly by its jown feebly con- be 3.4 to 1. Having placed 24 globes, each 
ducting power, continually robs the globe of two inches diameter, in a like series 
of its electricity. The immediate aerial with the larger globe, Coulomb compared 
envelope no sooner acquires electric im- the 24th little globe, that is to say, the last 
pregnation, than it recedes, and is repla- in the row, with others in the same row« 
ced by a new sphere of gaseous particles, and the results were as follow: — 

By this intestine aerial movement of re- 24th to the 23d as 1.49 to 1 

pulsion and attraction, the ball, in a short 24th to the 12th as 1.7 to 1 

time, loses its excea? of vitreous or resin- 24th to the 10th as 2.1 to 1 

ons electricity, and resumes the neutral 24th to the Ist 

8Ute. By placing it in the centre of a dry ^hj^^jj ^^ jn contact 

glass receiver, the period of electrization ^^^i^ ^he large globe, as 3.72 to 1 

may be prolonged, but, aooner or later, 24th to that of 

the electric equilibrium is restored be- the large globe, as 2.16 to 1. 

tween it, and the surrounding matter. , ... , ,^ - 

3. If we bring into contact with the When two electrified spheres, of equal 
above electri^ ball, an unelectrified one 9\te in contact,^re examined as to the state 
of the same bulk, but of a very different of the electricity on the different points of 
weight, we shall find an equal distribution their surfaces, we have the following rela- 
te take place between them. An inaula- tions:— 

ted disc or spherule applied to the surface Pontion of the pointi JRatio'ofthe second 
of each, will be capable of affecting a gra- 
duated electrometer of torsion, to the 
same degree. We thus perceive that bo- 
dies do not act on electricity, by any spe- 
cies of elective attraction or affinity. They 
most be reg^arded merely as vessels, in 

which this power is distributed, agree- if the diameters of tlie two globes be as 

able to the laws of mechanics. 2 to 1. 

When the abote globes are separated, 90* and 30^ insensible 

their electricities dittuse themselves uni- 90 60 0.5882 

formly about them, and the quantities are 90 90 1.0000 

found equal when the surfaces are so. But 90 180 1.3333 

if the surfaces be unequal In any given ra- ^hat in ordinary cases, electricity is con-^ 

tio, it then happens that the quantity of ^^^^ ^^ ^^e surfaces of bodies, not merely 

electricity varies in a different ratio, #hich jjy ^j^^ nonconducting faculty of Uie air, 

is less than that of the surfaces. Thus ^^^ \^y ^ species of mechanical pressure 

Coulomb ascert^ned, that when the sur- ^^ich air exercises, becomes evident, when 

face of the smaller globe was nearly one- ^^ lessen the density of the air by exhaus- 

fifteenth of that of the larger, its quantity ^^n. Though the conducting aerial par- 

of electric fluid was one-eleventh. The tides are thus greatly diminished in num- 

following is his general Uble of results:— ^er, rendering the insulation apparently 

Dejuihf in little sphere, more complete, yet the electric power now 

emanates with vast rapidity, from the elec- 
trized ball, in visible coruscations Rare- 
fied air is therefore a good conductor. 

4. By touching various points of insula- 
ted electrized bodies with a little disc of 
metallic foil, cemented to the end of a nee- 
Do. calculated by M. Poisson, 1.65 . ^le of lac, which he applied to his electro- 
The difference therefore can never meter, M. Coulomb ascertained the varia- 
amount to two. He placed two globes, tion of electi-ical density, that exists at dif- 
cach of two inches diameter, in a line with ferent points on the surfaces of bodies, of 
a globe of eight inches diameter; the two different forms and magoitudea. He thus 
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1.0000 


90 180 


1.0576 



Swiaee rf Sphere. 


vihose surface — 1. 


X 

4 
16 
64 
Infinite^ 


1 

1.08 
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found, that towards the extremities of afl we remoTe the two spheres fipom one ano* 

oblong conducting bodies, whether thin ther, and it becomes null at a certain dia- 

plates, prisms, or cylinders, there is a ra- tance, which depends on the ratio of their 

pid augmentation of the electricity. He rodU. Then the point of the Uttk sphere^ 

insulated a circular cylinder of two inches where the contact was, passes back into its 

diameter and thirty inches in length, ter- state during the contact, that is to aay, it 

minated at each end with a hemisphere, has no species of electricity. Departing 

By comparing the quantities of electricity from this term, if we augment the distance, 

accumulated at the centre, and at various the electricity remains of the same nature 

points, near to its extremities, he found over the whole surface of the little sphere, 

Matio of the second »"*! that nsture is the same as during the 

electromefric tornon contact. These phenomena are always pe- 

to thejirst. culiar to the smaller of the two spheres. 

Touched at the middle and whatever may be the quantity of eiectrici- 

2 inches ft cm the end, - 1.25 ty communicated to them. On the larger 

And 1 from do. - 1.80 sphere, the electricity is always and 

And at the end, - 2.30 throughout of the same kind, as at the 

When thfB cylinder becomes more and ™^"^*"t ^^ contact. . . ^ , , - ^ 

more slender towards its extremities, the ^" *" iT*!!?*^"' T ^^ ? ^^5' ^ 

increase of electricity becomes in these ^^^, f""^^, ^"^ ^^^^^ '^^ ^^% 

parts more considerate, and more rapid. T^} ^^'^f "» dia^nete'. the oppositton of 

Lastly, if the extremity of the cylinder be l^^ two electr. cities contmued till the dis- 

r^r^^\rL\*^A i;v«. ♦».* ^^J^ «r - ^^«- ♦K^ -- tance became two mcfaes. When the di- 

proioncrea like trie apex of a cone, the ac- * i? *u t ^^ i-. * j 

o,.r«.tUf:/%« «rK:^K «/w..,«« «♦ •k.-o J««* K ameter of the latter was only two and a 

cumulation wnicn occurs at this pomt be- u i^ • l ^u •..• ^» . j ^'n 

*.^T«-.Q Q« of ,.«««. fKof *u^ — >-:o*-Jl.» «^*k^ half mches, the opposition contmued till 

comes so strong, that the resistance OT the *u j- ^ ^ ^ j u ir» ^ 

air is no longer sufficient to retain the elec t*"! "^^^IT^ ^^J*™ w^ *1k * *'*V"''*'^*' 
tricity on the surface of the conducting ^"* V^,V ^^ r When the globes are 
body, and it escapes in luminous corusca- ^^;;^ » **^f* Peeuharities do not take place, 
tions, visible in the dark. In this case, the When two oppositely electrized spheres 
uniform distribution of electricity, extends "^ gradually approached towards each 
to a very small disUnce from the pointed ^^»lf » ^^^ thickness of the electric eoating: 
cxtremitv. We thus perceive why bodies »^ ^^^ "«»'^*^, points of their two surface, 
furnished with sharp projections, rapidly becomes gwater, and increasesindefinitely 
lose the electricity communicated to them. *« ^^V ^'"J*"^* diminishes. The pressure 
In like manner, a circular plate of five ««;««d V /^e el^^tncity. a^nst the 
inches diameter, when electrified, has at P!*^ ^*^**'" interposed between the two bo- 
its centre an intensity of 1, at one inch *^'!*' augments progressive^, and terim. 
from it 1.001, at two inches 1.005, at three "*^" Jy r^r.u"'*"*^ ^- '^^•"i*"^^ ""i^^ 
inches l.ir, at four inches 1.52, at four and ^'J' ^ *^^ ^"'^ ^'jf " escaping under the fmro 
a half inches 207, and at the border 2.9 of a spark or otherwise, must pass pirvious 
times that of the centre. We can thus Jj the actual contact from one surfiice to 
understand how electrical machines, fur* ^?. ®''\. ^ j* ^ . i_ ^ ^t 
nished with elongated prime conductors, .^*V» f *»«" ** » distence is a key to the 
furnish very vivid sparks. principal phenomena of electricity, 
o ^r /u J* . -L .• n' 1 ^ . .. In our first inquiries we remarked, that 
2. Of the distribution of electricity electrized bodies attract, or seem to at- 
among contiguous bodies, not in contact. ^^act, all the light matters presented to 
Let us examine first what happens when them, without its being necessary to de- 
two electrified spheres separated from con- velop in tlie latter the elective faculty^, 
tact, are removed to a little distance from either by friction or communication. But 
each other. A very remarkable phenome- now we must conceive that this development 
non is then developed. We have seen, that is spontaneously effected, by tlie mere in- 
during contact, the electricity is of the fluence at a distance of the electrized body, 
same nature on the two spheres. To fix on the combined electricities of the small 
our ideas, left us suppose it to be vitreous, bodies around. Thus all the attracUons, 
We have likewise Sv::en that it is null at the whether real or apparent, which we ob- 
point of contact. Now at the instant of se- serve, take place only between electrized 
parating the two spheres, if their dimen- bodies. 

sions be unequal, this nullity no longer ex- When therefore an insulated conducting 

ista. A part of the combined electricity body B, which is in the natural state, is 

of the small sphere is decomposed, and put in presence of another insulated etec- 

that which is of a nature opposite to the trized body A, the electricity distributed 

electricity of the great sphere, namely the on the surface of A, acts by influence on 

resinous in the present example, is carried the two combined and quiescent electrici- 

towards the point where the contact occur- ties of B, decomposes a quantity of them 

red. This effect diminiaheA according aa propoitional t» the intenai^ ^ it* \ioiMHh 
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Tcgo h i a g it into its two eonttitoent princi- eity. Let m rettore the nfttunl ittte, hf 

plef. Of these two electricities become touehing the cap with our finger. Holding^ 

free, A attracts the one, and repels the ag^n the sealing-wax, a little above the 

other. The second is carried to the por- electroscope, let us then touch its cap for 

tion of the surface of B, which is most re« a moment with our finger, and after remov* 

mote firom A; the first to the contiguous ing it withdraw the wax, we shall perceive 

surface. These two electricities react in the leaves continue to diverge, and on try« 

their turn on the free electricity of A, and ing the species of electricity, we shall find 

even on its combined ''electricities, of it to be the vitreous; for the approach of 

which one part is decomposed by this re- excited wax will make the divergence di« 

action, and is separated, if the body A be minish, while that of excited glass will 

also a conductor. This new separation in- make it increase. 

duces a new decomposition of the combin- These reciprocal attractions, repulsions, 
ed electricity of B» and thus in succession, and decompositions of the electrical corn- 
till the quantities of each principle become pound, explain perfectly the action of the 
iree, or the two bodies come into an equili- condenser of electricity as contrived by 
brium, by the balancing of all the attrac- CBpinus or Volta, and improved by Cuth* 
tive and repulsive forces, which they mu- bertson; of the electrophorus; of the Ley- 
tually exercise, in virtue of their similar or den jar; and in some measure, of that mys- 
dissimiiar nature. terious apparatus, the voltaic battery. To 

If A is vitreously electrized, and the con- this subject, all our preceding electrical re- 
dactor B is ft cylinder, the end of it ad- searches may be considered as merely in- 
joining to A will be resinous, and the re- troductory: for this instrument constitutes 
iRoteend Titreous, while the middle portion the great link between electricity and che- 
will be nearly neutraU mistry, deriving probably its uninterrupted 

If we now touch this remote end with a series of impulsive discharges, and conse- 
third insulated conductor C|.in the natural quently its marvellous power of chemical 
state, and then remove it, we shall find it analysis, from the conjoined agencies of 
charged with vitreous electricity. Or if electricity, and elective attraction, 
we touch the remote end of the second con- lY. Of Voltaic Elect ficity. 
ductor with a finger, and after withdrawing The accidental suspension of recently 
it separate the first and second insulated killed frogs, by coppfer books to the iron 
conductors, to a considerable distance, we palisades of his garden, was the occasion 
shall find that B has acquired electricity, of the celebrated Galvani observing certain 
independent of the presence of A. Had we convulsive movements, in the limbs of the 
not touched it, however, then on putting animals, which no known principle could 
them asunder, B, no longer exposed to the explain, and thenceforth of opening up to 
influence of A, would instantly recover its mankind, a rich and boundless field in phy- 
natural state. 'The two decomposed elec- sical science.f As the practical nature of 
tricfties would in this case flow back from this work precludes us from entering into 
the extremities, and recombining, restore historical details, we shall at once proceed 
the equilibrium. If A was vitreous, the to describe the present state of tw/zotce /.re- 
touch of an unelectrified finger, would tricity and electro-chemutry. Galvani had 
make B pass into the resinously electrical ascribed the muscular movements to a se- 
Btate, by opening a channel, so to speak, ries of discharges, of a peculiar electricity, 
for the repelled vitreous electricity to es- inherent and innate in living beings, to 
cape. We see also, how this action and which the name animal electricity, or the 
reaction may prodigiously increase the in- more mysterious term galyanism, was for 
tensity of an electricity originally very fee- some time given.' Volta proved, that the 
ble. On this principle we can at pleasure phenomena proceeded firom the contact of 
communicate to an insulated conductor, the two dissimilar metals, copper and iron, 
either of the electricities, from one electri- producing such a disturbance of the elec- 
fied body or source. trical equilibrium, as was sufficient to af- 

Thus having excited a stick of sealing- feet the most delicate of all electroscopes, 

wax by rubbing it on the sleeve of our coat, the irritability of a newly killed frog, 
we may make this resinous electricity pro- ' 

duce eitlier the resinous or the vitreous f According to Wilkinson's history of 

state, in the gold leaves of an electroscope. Galvanism, the first galvanic phenomenon 

If we hold the stick at a little disUnce, observed, was that of the taste excited on 

above the cap of the electroscope, the the tongue by pieces of silver and zinc; 

leaves will immediately diverge, and if and Galvani was first led into this path of 

we then remove it, they will instantly col- investigation, which has immortalized his 

lapse. If we now touch the cap for an in- name, by the convulsions observed in some 

stant with the seafing-wax. the leaves wiU frogs, prepared for soup, and brought ac- 

aoqoire the same electrical state; they will cidentally near to an electrical machine, 

eoBtinuft divergent, with resinous electoi- from whidi sparks were proeeediiig. 



^bugfa it WM intensible to every electro- eink into the firnHre, they will thiiiefbHh mn 
scope of human construction. He fully the diadem of Eng^sh sdenoe, companioa 
verified this fine theory, by showing^, that gems to the diammd of Newton, 
a few contacts of the dissimilar metals, I shallnow endeftTourtogiveabriefmir- 
zinc and silver, in the form of discs, fur- vey of voltaic phenomena, conducting^ my 
nished with insulating handles, were capa- steps, by the researches of these philoso- 
ble of aflfecting the common condenser of phers. 

electricity. Galvani, however, anxious to There are six g^reat eras in eleetro-che- 
defend his own hypothesis, which linked mical science:—-!. Its first discovery bjr 
his name to the science, adduced some cu- Galvani; 2. Yolta's discovery of the contact 
rious facts, which proved, that muscular of dissimilar metals, disturbing the electric 
convulsions could be produced in the limbs equilibrium; 3. Volta's invention of the 
of dead frogs, altogether independent of pUe; 4. The chemical power of this instru- 
metals. This led Volta to the further dis- ment, first observed by Messrs. Carlisle and 
covery, that other dissimilar bodies, be- Nicholson, in the decomposition of water; 
sides metals, were capable by contact of 5. The identity of these chemical effects 
disturbing the electrical equilibrium. - with those proiducible by common electri- 
• Since a slender rod of silver and of zinc, city, first discovered and demonstrated by 
touching each other at one of their ends. Dr. WoUaston, in his admirable <* Experi- 
and at the other brought into contact with ments on the Chemical Production and 
the nerve and muscle, or spine and toes of Agency, of Electricity;'' and lastly. The ge- 
a dead frog, could excite powerful convul- neral laws of electro-chemical decomposi- 
sions, it occurred to Volta, that a repetition tion and transfer, revealed by Sir H. Davy^ 
on a more extended surface, of that simple in a series of memoirs, equally remarkable 
series Of two metals and moisture, might for genius and industry. It is but justice 
produce a combined effect, capable of be- to this philosopher to state that the germ 
mg felt by the human hand- By a most of his most splendid discoveries, was ma« 
philosophical prosecution of his own prin- nifestly forme<f and exhibited, immediately 
ciple,hehappily succeeded in constructing, after the construction of the pile was an- 
by regular alternation of discs of silver, nounced. Volta's celebrated letter, de- 
zinc, and moistened cloth or pasteboard, scriptive of his invention, is dated Como, 
reai'ed in a columnar form, the electro-che- March 20, 1800; it was published in the 
mical pile and battery, which will associate Philosophical Transactions, in the autumn 
the name of Volta to that of Galvani, of that year; and in Nicholson's Journal, 
through each succeeding age. The com- for September of the same year, we have 
pound metallic arcs of copper and zinc, an important communication from Sir H. 
with which he connected a circle of cups Davy, then Superintendent of the Pneuma- 
contajning salt-water, to form his couronne tic Institution at Bristol. 
dea taaaeSf may be regarded as the same ap- Mr. Carlisle having been favoured, by Sir 
paratus, in a horizontal, instead of a co- Joseph Banks, with a private perusal of 
lumnar arrangement. The former construe- Volta's letter, constructed a pile; and in the 
tion was happily modified by Mr. Cruick- beginning of May, assisted by Mr. Nichol- 
ehanks into the voltaic trough; while the son, made several experiments on the de- 
latter has suggested the arrangement of composition of water, and the reddenin|^ of 
parallel porcelain cells, into which a conca- litmus by its means; but out of delicacy to 
tenated series of compound metallic plates the Pro&ssor of Pavia, these were not pub- 
is immersed. iished tiU July. Mr. Nicholson, in a mas- 
Amid the crowd of philosophers, who, terly account of Volta's discovery, Mr. Car- 
afler Galvani and Volt4^ entered this ar- Usle's, and his own, says, " We bad been 
duous field, two are pre-eminent for the in- led by our reasoning on the first appearance 
genuity and success of their investigations, of hydrogen, to expect a decomposition of 
Dr. WoUaston and Sir H. Davy. The first the water; but it was with no little surprise 
had the singular merit of tracing up the that we found the hydrogen extricated at 
analogy between the mysterious operations the contact with one wire, while the oxygen 
of galvanic, and of common electricity; and fixed itself in combination with the other 
afterwards invented an apparatus, by which wire, at the distance of almost two inches, 
this agent can excite vivid ignition, in al- This new fact still remains to be explained, 
most a microscopic compass. Of the disco- and seems to point at some general law of 
veries made by Sir H. Davy, in voltaic elec- the agency of electricity in cheinical ope- 
tricity, and in chemistry, by the sagacious rations." 

application of its unlimited powers, it is *' Struck," says Sir H. Davy, ** with the 
dimcult to speak in the cold language of curious phenomena noticed by Messrs. Ni- 
pbilosophy. They probably surpass in im- cholson and Carlisle, namely, the apparent 
portance, as they do in splendour, the uni- separate production of oxygen and hydro- 
ted discoveries of preceding chemists; and gen from different wires, or from different 
when the breath of contemporary envy shall parts of the water completing the galvanic 



circle, ibj first researchei irere directed cipitate formed on its surface, which oH 
towards ascertsuning, if oxygen and hydro- being burnished, was evidently copper; but 
gen could be separately produced from the opposite wire had no such coating, 
quantities of water, not immediately in con- Upon reversing the direction of the cur- 
tact witii each other.'* He then proceeds rent of electricity, the order of the pheno- 
to describe very ingenious and decisive ex- mena was of course reversed; the copper 
periments, in which he produced the dis- being shortly redissolved by assistance of 
tinct evolution of oxygen and hydrogen, the oxidating power of positive electricity 
from water contained in two separate and a similar precipitate formed on the op- 
glasses, even when the communication was posite wire. 

made between' them, through dead muscu- A similar experiment, made with gold 

W fibre, through his own body, or even wires .^X^of an inch diameter, in a solution 

through three persons. He next submits of corrosive sublimate, had the same suc- 

water, deprived of its loosely combined cess. 

oxygen by boiling, to the voltaic pile, and if ^ piece of zinc and a piece of silver 

obtains its two constituents in a pure state, have each one extremity immersed in the 

''Reasoning," says he "on this separate g^me vessel, containing sulphuric or muri- 

production of oxygen and hydrogen, from atic acid diluted with a large quantity of 

di&rent quantities of water, and on the water, the zinc is dissolved and yields hy- 

eiperiments of Mr. Henry, junior, on the drogen gas by decomposition of the water; 

action of galvanic electricity on different the silver not being acted upon lias no pow- 

compound bodies, I was led to suppose, er of decomposing water; but whenever the 

that the constituent parts of such bodies zinc and silver are made to touch, or any 

(supposing them immediately decomposa- metallic communication is made between 

bk by the galvanic infiuence), might be them, hydrogen gas is also formed at the 

separately extricated from the wires, and surface of the silver. Any other metal be- 

m consequence, obtained distinct from each side zinc, which, by the assistance of the 

other,** After submitting solution of pot- acid employed, is capable of decomposing 

ash to the voltaic powers of 100 pairs of water, will succeed equallv, if the wire 

small plates, without obtaining the expect- consists of a metal on which the acid has 

ed decomposition, he observes, '* Surpri^ no effect. 

sed at these results, which proved that no Experiments analogous to the former, 

decomposition of potash had taken place, and equally simple, may also be made with 

and that that substance in this mode of ope- many metallic solutions. If, for instance, 

ratings only enabled the galvanic influence the solution contains copper, it will be pre- 

to extricate oxygen and hydrogen more rar cipitated bv a piece of iron, and will appear 

pidly from water, I was induced to operate on its surface. Upon silver merely im- 

upon this subsunce in the way of direct mersed in the same solution, no such effect 

communication." Still, only the water was jg produced; but as soon as the two metals 

decomposed, as we might now expect. He are brought into contact, the silver receives 

finally describes the decomposition of wa- a coating of copper. 

ter of ammonia, as well as sulphuric and in the explanation of these experiments, 
nitric acids, and concludes by correcting an gays Dr. Wollaston, it is necessary to ad- 
error into which Dr. Henry had fallen, con- vert to a point established by means of the 
ceming a supposed decomposition of pot- electric pile. We know that when water is 
ash. *« If,*' says he, " the ratio between the placed in a circuit of conductors of electri- 
quantities of oxygen and hydrogen pro- city, between the two extremities of a pile, 
doced from the different wires, be always if the power is sufficient to oxidate one of 
the same, whatever substances arc held in the wires of communication, the wire con- 
soluuoA by the water connected with them, nected with the opposite extremity affords 
this nascent hydrogen will become a pow- hydrogen gas. Since the extrication of hy- 
erful and accurate instrument of analysis." drogen in this instance, is seen to depend 

Dr. Wollaston coated the middle of a very on electricity, it is probable that, in other 

fine silver wire, for two or three inches, instances, electricity may be also requisite 

with sealing-wax, and by cutting it through for its conversion into gas. It would ap- 

in the middle of the wax, exposed a section pear, therefore, that in the solution of a 

of the wire. The two coated extremities metal, electricity is evolved during the ac- 

of the wire thus divided, were immersed in tion of the acid on it; and that the forma- 

a solution of sulphate of copper, placed in tion of hydrogen gas, even in that case, 

an electric circuit between the two con- depends on a transition of electricity be- 

ductors of a cylindrical machine; and sparks tween the fluid and the metal. 

taken at 1-lOth of an inqh distance, were We see, moreover, in the experiments 

passed by means of them through the solu- with zinc, that this metal, without contact 

tion. After 100 turns of the machine, the of any other, has the power of decomposing 

wire which communicated with (what is water; and we can have no reason to sup- 

calkd) the negative coDdttctor» had a pre- pose that the contact of the silver produces 



mnj new powers but thvt it terres mere!/ tnd hydrogen ipui, instead of tbfir beiit|r 
M ft conductor of electricity, and thereby formed aeparately as by the electncpile.tl 
occaaions the formation of hydrogen gas. He is inctined to attribute the difference 
In the next experiment, the iron by itself in this respect to the greater intensity with 
has the power of precipitating copper by which it is necessary to employ common 
means, it is presumed, of elecuiciiy evolv- electricity; for that positive and negative 
ed during its solution; and here likewise electricity so excited, have each the same 
the silver, by conducting the electricity, chemical power as they are observed to 
acquires the power of precipitating the have in the electrip pile, may be ascertain- 
copper in its metallic state. cd by other means.fS 
^ The explanation now ^ven, with regard In the precipitation of copper by silver, 
vy Jo^ese voltaic combinations of single pairs, an instance of deoxidation by negative elec- 
>^ ^^l^t& additional confirmation from the tricity has been mentioned; the oxidating 
" 'sa^vl^couiparative experiments with com- power of positive electricity may be also 
mon (electricity. These show, that the proved by its effect on vegetable colours, 
same transfer of chemical power, and the Having coloured a card with a strong 
"; same apparent reversion of the usual order — — — ^_^__^_— 
of chemical al&nities in the precipitation of f 1 In my memoir on my theory of galvan- 
copper by 'silver, may be effected by a com- ism, I suggested, that the decoropositimi of 
mon electrical machine. water, which Wollaston effected by m^ 
The chemical agency of common elec- chanical electricity, might not be the effect 
tricity is thus proved to be the same with of divellent attraction, like those excited 
the power excited by chemical means; but by the poles of a voltaic pile, but of a me- 
since a difference had been observed in the chanical concussion, as when wires are dis- 
comparative facility with which the pile of persed by the discharge of an electrical 
Yoita decomposes water, and produces battery. This opinion is confirmed by the 
other effects of oxidation and deoxidation circumstance here mentioned, that hydro- 
of bodies exposed to its action. Dr. Wol- gen and oxygen were given off* at each wire; 
laston was at pains to remove this difficul- and also by some experiments, of Mr. 
ty, and succeeded in producing a very close Singer, mentioned in his electricity, page 
imitation of the galvanic phenomena, by 136. According to him, brass was sepa- 
Gommon electricity.' rated by an electrical discharge into cop- 
It had been thought necessary to employ per and zinc; metallic oxides were reduced, 
powerful machines, and large Leyden jars, especially oxide of tin. It cannot be al- 
for the decomposition of water; but when leged, that, in such decompositions, the 
he considered that the decomposition must divellent polar attractions are exercised 
depend on duly proportioning the strength like those which characterize the action of 
of the charge of electricity to the quantity wire proceeding from the poles of a voltaic 
of water, and that the quantity exposed to apparatus, llie particles were dispersed 
its action at the surface of communication, from, instead of being attracted to, the 
depends on the extent of that surface; by wires, by which the influence was conveyed 
reducing this, he effected the decomposi- among them. l*his being undeniable, it 
tion of water by a much smaller machine, can hardly be advanced, that we are to 
Having procured a small wire of fine gold, have one mode of explaining the separa- 
and given it as fine a point as he could, he tion of the elements of brass by an elec- 
inserted it into a capiUary glass tube, and trical discharge, another of explaining the 
after heating the tube so as to make it ad- separation of the elements of water by the 
here to the point, and cover it in every same agent; one rationale when oxygen is 
part, he gradually ground it down, till with liberated from tin, and another when libe- 
a pocket lens he could discover that the rated by like means from hydrogen, 
point of the gold was exposed. f 2 Yet mechanical electricity is always 
The success of this method exceeding far more intense than j^alvanic, if we may 
his expectations, he coated several wires in judge by its striking distance, or length of 
the same manner, and found, that when sparks, which is three hundred times 
sparks from the conductors befoi'e men- |^ater with a good plate machine of ten 
tioned were made to pass through water, inches, than with the great pile of the Roy- 
by means of a point so guarded, a spark al Institution. Indeed many who adopt 
passing to the distance of one-eighth of an WoUaston's conclusions, and among others 
inch, would decompose water, when the Sir U. Davy, consider the diff*erence be- 
point exposed did not exceed l-700th of an tween the fluid, when evolved by a pile, 
inch in diameter. With another point and by a machine, to arise from its being 
which he estimated at 1-I500th, a succes- more intense in the one case, and more co- 
sion of sparks, I-20th of an inch in length pious in the other. Wollaston is, there- 
afforded a current of small bubbles of air. fore, supposed to produce a resemblance 
But in every way in which he tried it, he in the effects, by increasing the principal 
observed that each wire gave both oxygen feature of discordancy in their causes. 
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ixfoiioii of litmiiSy he passed a eurrent of difficulty of cleaning the mirfacet of the 

electric sparks along it, by means of two plates in this construction, and an idea that 

fine gold points, touching it at the distance the quantity of electricity was proportional 

of an inch from each other. The effect, as to the zinc surface exposed to oxidizement, 

in other cases, depending on the smallness led to the revival of the CauromwB det 

of the quantity of water, was most discern- tastei arrangement. In this, the square 

Ible when the card was nearly dry. In this plates of zinc and copper in each pair were 

state a very few turns of the machine were placed parallel to each other, at a distance 

sufficient to occasion a redness at the po- of about half an inch, and soldered to- 

sitive wire, very manifest to the naked eye. gether at tiie middle of one edge by a reC'^ 

The negative wire being afterwards placed tang^lar narrow arc of copper. Each pair 

on the same spot, soon restored it to its was fixed parallel to the preceding pair, 

original blue colour. By the voltaic pile, and at a distance corresponding to the 

the same effects are produced in a much width of the cells in the porcelain trough, 

less time. by screwing their rectangular arcs to a rod 

Dr. WoHaston concludes, that all the dif* of baked and well varnished wood. Ten 

ferences discoverable in the effects of gal- or a dozen pairs of plates, fixim four to six 

vanic and common electricity, may be ow- inches diameter each, could thus at once 

ing to the former being less intense, but be conveniently plunged into, or removed 

produced in much larger quantity. from, the exciting liquid. By connecting 

A wire connected with il^e zinc extremity together a series of these troughs, a very 
of a voltaic pile of 50 or 100 pairs, being powerful battery was obtained. More re« 
made to touch the brass cap of the elec- cently. Dr. WoUaston has rendered it pro» 
troscope, will cause the gold leaves instant- bable that tlie igniting influence of the voU 
ly to diverge with vitreous electricity; a taic apparatus, is increased by placing op- 
wire connected with the copper end will posite to both surfaces of the zinc, at the 
n^ake them diverge with resinous electri- distance of one-eighth or one-fourth of an 
city; but a wire from the middle of the pile inch, a copper plate. At least the asto- 
will have no effect on tlie electroscope. nishing power of ignition, exhibited by his 

If wires of platinum from the opposite pair of small plates, seems* to warrant that 

extremities of the pile be introduced into conclusion. 

any solution of a neutral salt, containing For compactness of structure, and con- 
acid, united to alkaline, earthy, or com- venience in use, 1 prefer the original mam- 
mon metallic matter; acid matter will col- hogany box, and soldered pairs of plates, 
Icct round the vitreOusly electrified or po- of Cruikshanks. The zinc suifaces may 
sitive surface; alkali, earth, or oxide, round be easily freed from adhering oxide, by a 
the resinously electrified or negative sur- steel scraper of a proper shape. Nor do 
face. If two separate vessels are en>ployed I find that this form of apparatus is nota* 
to contain the solution, connected by moist bly inferior, in chemical effect, to the se- 
asbestos, it is foiind that the acid coUc'cted parate plates of the same size in porcelain 
in tlie vessel containing the wire positively cells. Dr, Hate of Philadelphia has lately 
electrified, will be in definite proportion to contrived an ingenious modification of Dr. 
the matter collected in the other cup; that WoUaston's single igniting pair, which 
is, it will form with it a neutrosaline com- from its great power of exciting heat, and 
pound. 11* aqueous muriatic acid be acted its small electric intensity, he has styled a 
on by the wires, hydrogen will separate at Calori motor .f 

the negative surface, and chlorine at the When the plates are very large, they 

positive. must be constructed on the plan of the por« 

The preceding may be regarded as the celain trougjh. In this way, iJlr. Children 

elementary and fundlimental facts, disco- arranged his ^igpantic battery, the most 

vered witli regard to voltaic electricity, magnificent vmtaic apparatus which the 

Before describing its greater and more ' " '■ ^\ ;"~'- 

complex operations, we shall give an ac- f On referring to the article Calorimo- 

count of the various modificatlcms of the f^n tr ^Itbe seen; that there n an essen- 

apparatus. tial difference between the action of a very 

In the original trough of Cruikshanks, large galvanic pair and a very small one. 
the contact of every pair of copper and zinc' The apparatus, which I contrived, is not a 
plates was secured by soldering their sttr- modification of Wollaston*s. His elemen- 
faces together. Each compound metallic tiry battery and the calorimotor are op- 
plate bding of a square form, was fixed pbsite modifications of the original galva- 
tight by cement into grooves cut in the nlc pair. Mine is the proper antipode (if I 
sides, and across the bottom, of the oblong may be allowed this word) of De Luc't 
mahogany box. The cells between every electric column, while neither the fffecta. 
pair of plates, were filled with the neutro- nbr the size of his apparatus would justiQT 
saline or acidulous exciting liquid. The m in thus characterizing it. 
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world has hitlierco seen. It consisted of 
20 purs of copper and zinc plates, each 
plate six feet long and two feet eight 
inches broad. Each pair is joined at top 
by ribbons of lead, and has a separate 
wooden cell. They are suspended from a 
beam of wood, and having counterpoises, 
are easily raised or let down into their 
cells. The power of this battery was first 
tried on 2d of July 1813. The cells were 
filled with water GO parts, and a mi stare of 
nitric and sulphuric acids one part, which 
was g^daally increased till the quantity of 
acid was doubled. Conductors of lead 
conveyed the electricity to an adjoining 
shade, in which the experiments were 
made. The power of the battery was pro- 
dip^ous. It ignited six feet in length of 
thick platinum wire; but could not ignite 
an equal length of smaller platinum wire. 
This difference was ingeniously ascribed 
by Dr. WoUaston, to the cooling influence 
or the air, acting more efficaciously on the 
slender mass of metal. Platinum, in 
shorter leng^is, was fused with great faci- 
lity. Iridium was melted into a globule, 
and proved to be a brittle metiu. The 
compound ore of iridium and osmium, was 
likewise fused, but not perfectly. Ch arcoal 
kept at a white heat, in chlorine and chlo- 
Tocarbpnous gases, produced no change on 
them. Neitl^r tungsten nor uranium was 
any way changed by this vast battery. 

At a very early period of his illustrious 
electro-chemical career. Sir H. Davy invent- 
ed various voltaic constructions, in which 
cither only one metal was employed, or no 
metallic body at aU. Among the tcientyu 



new inserted in the Fhilosophical ^plnrto 
Journal for May 1801, we are told that he 
had formed piles, consisting of the single 
metals, silver, copper, zinc, and lead; and 
that one of the arrangement was, a plate 
of metal, cloth soal^ in dilute nitrous 
acid, cloth soaked in water, and cloth 
soaked in solution of sulphuret of potash; 
then another plate of the same metal, and 
the three cloths as before. It is added, 
that if a trough be used ^tb cells, and 
the separation between the acid and the 
sulphuret of potash be made by a plate of 
horn, instead of the cloth imbibed with 
water, the two fluids may be connected by 
a slip of wetted cloth, hung over the upper 
edge of the horn. This will complete the 
communication, without occasioning any 
mixture, because water is lighter than any 
of the other fluids. A full account of these 
new and very curious arrangements, was 
published in the Philosophical Transac- 
tions for the above year, and is copied into 
the December Number of Nicholson's Jour- 
nal. 

Silver or copper, in the above construc- 
tion, forms an electrical apparatus, which, 
with a series of fifly plates, will give shocks. 
When the structure is that of a pile, the 
cloth impregnated with the densest solu- 
tion should be undermost in each alterna- 
tion; and solution of common salt in the 
middle. 

The following tables contain some series, 
which form voltaic electrical combinations, 
arranged in the order of their powers; the 
most active substances being named first 
in each column. 



TABLES hjf Sir H. Davy, of tome Etectriea Arran^^emenU, whieht hu com- 
binaHon,f9rm voltaic dMteriei, composed of two eonductortf and one trnpcT'* 
feet conductor. 
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Each of these is 


Solutions of niti'ic acid. 


Iron 


the positive pole 


of muriatic acid. 


Tin 


to all the metals 


of sulphuric acid. 


Lead 


below it, and ne- 


of sal ammoniac. 


Copper 


gative with res- 


of nitre. 


Silver 


pect to the me. 


other neutral salts. 


Gold 


tals above it in 




Platinum 


the column. 




Charcoal 







TABLE II«— Of eome Electrical ArrangemenU^ ceneiatii^ of one eendueter 

and tvo imperfect eenduetore. 



Soluticm of sulphur and potash 
of poush 
of soda 


Copper 

Silver 

Lead 


Nitric acid. 
Sulphuric acid. 
Muriatic acid. 




Tin 
Zinc 
Other metals 


Any solution con- 
taining acid. 




Charcoal 





The metals having tbe stroiiifest attrac- lucate electrical polarities to a aeries of 

tion for oxygen, are the metals which form material liquid molecules^ or to force its 

the positive pole, in all cases in which the way, so to speak, through the animal frame, 

fluid menstrua act chemically, by affording But tbe same intensity is altogether sn- 

oxygenj but when the fluid menstrua at- perfluous relative to metallic objects. To 

Ibni sulphur to the metals, the metal operate changes on these, we must favour 

having the stronppest attraction for sulphur, the evolution of a great mass of electri- 

under the exisung circumstances, deter- cal power, by using plates of extensive 

mines the positive pole. Thus, in a series areas. 

of copper and iron, introduced into a por- To prove the justness of these views, let 

celain trough, the cells of which are filled us bring into action, by tbe same exciting 

with water, or with acid solutions, the iron liquid, a clean battery of 20 pairs of 1 inch, 

is positive, and the copper negative; but and 20 pairs of 10 inch plates. On expos- 

when the cells are filled with solutions of ing a small column of water, in a glass 

sulphur and potash, the copper is positive, tube, first to the one battery, and then to 

and the iron negative. the other, or on connecting, with the two 

In all combinations in which mm metal hands, first the extremities of the one, and 

is concerned, the surface opposite the acid then those of tbe other, we shall perceive 

18 ne^fatiTe, while that in contact with the the evolution of gases, or the shock, to be 

solution of alkali and sulphur, or of alkali, nearly equal. While the energy of the 

is positive. larger battery is acting on the water or hu- 

JSiwerf one who has a perception of the man body, let two little cylinders, of char- 

beaatitul in philosophical research, must coal, connected with the ends of the trough 

regard this important law, discovered by by metallic wires, be made to touch each 

Sir H. Davy, with admiration. It promises other, the electrical excess will be sufB« 

to lead us eventually into the mysteries of cient to produce vivid ignition at the points 

electrochemical action, further than any of contact. Silver leaf may be substitu- 

general principle hitherto established. It ted for the charcoal, with a similar effect, 

gives another fine analogy between elec- The little battery, however, exhausts its 

tricity and heat For as the disengagement energy on tbe column of water. When 

of the latter power is always proportional thus employed, it will give scarcely any 

to tbe intensity of chemical combination, sensation to the fingers, and produce no 

so in the present case we see, that the in- effect on the charcoal or leaf. Even the 

tenser chemical action is connected with battery of Mr. Children, which, after ig- 

the evolution of positive electricity, while nitinx; great lengths of platinum wire, to a 

the feebler is associated with the negative, whiteness insupportable to the eye, fused 

The positive electricity, if we judg^ from it into elobules; and which emitted from 

the appearance of its light, is the more ac- charcou a light more dazzling than the 

tive of the two; and it is known to promote sunbeam, bad no more effect on water, 

the most intense combinations of bodies, and the living body, than an equal series 

viz. those with chlorine, iodine, and oxy- of little plates, 

gen. As Mr. Children's battery is the most 

The dtvergenoe of the leaves in the gold- powerful in the world, in cahrijh effect^ so 

leaf electroscope, and more exactly, tbe that of 2000 pairs of plates, of 32 inches 

separation of tbe ball and disc in the elec- each, furnished by the subscription of a 

tffometer of Coulomb, are proportional to few patrons of science connected with the 

the resilient force, or intensity of the elec- Royal Institution, is the most powerful yet 

trical agent. Hence the repetition of a se- constructed in electro-cIiemctUintennty. The 

ries of moderate sized voltaic plates, indi- whole surface is 128000 square inches. 

cates the same repulsing enei^ on these This battery, when the cells were filled 

instruments, as the same series of much with 60 parts of water, mixed with ono 

larger plates. With reg^ard to imperfect part of nitric acid, and one of sulphuric 

conductors, like the human body, or neu- acid, afforded a series of brilliant and im- 

trosaline solutions, the effects, namely, the pressive effects. When pieces of charcoal, 

shock, and transfer of the elements, are al** about an inch long, and one-sixth of an 

so proportional to tbe electrical intensity, inch in diameter, were brought within 

or electroscopic indications. For these pur- l-30th or l-40th of an inch of each other, 

poses, we need not enlarge the plates be- a bright spark was produced, and more 

yond a certain size, which is relative to than half the volume of the charcoal be- 

the conducting power of the substances, came ignited to whiteness; and by drawing 

through which the eleotrical energy is to back the points a little from each other, a 

be transmitted. But with excellent con- constant discharge took place, through the 

ductors, like charcosl and tbe metals, the heated air, in a apace equal at least to four 

^[uamtUy of electricity, and not its state of inches, producing a most brilliant ascend- 

csfulniralMii, is to be regarded. The in- ing arch of light, expanded and conical in 

tensity is essential^ to enable it to commit- the middle^ Wlten any siibstenee w«s i»^ 
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trod»Gcd into thti iich, it instani^ lie- When tlie eoranranicati^n between the 

came ignited. pointt, positively and negatively electrified. 

Platinum melted in it, like wax in the was made in air rarefied in the receiver of 

flame of a common candle. Quartz, the the air-pump, the distance at which the dis- 

sappbire, magnesia, lime, all entered into charge took place increased as the exhaos- 

fusion. Fragments of diamond, and points tion proceeded, and when the atmosphere 

of charcoal and plumbago, rapidly disap- in the vessel supported oidy an inch of 

peared, and seemed to evaporate in it, mercury in the barometrical gauge, the 

even when the connexion was made in a sparks passed through a space of nearly 

receiver exhausted by the air-pump; but half an inch. By making the poinU recede 

there was no evidence of their having pre- from each other, the discharge was nude 

▼iously undergone fusion.f through 6 or 7 inches, producing a most 

... . beautiful coruscation of pwrple light} the 

j- It is surprising to me, that the discor- • charcoal became intensely ignited, and 

dancy of these phenomena, with any that some platinum wire attached to it, fused 

have been produced by mechanical ekctid- with brilliant scintillations, and fell in large 

city, should not strike every electrician. I globules upon the plate of the pump. Ail 

have exposed a differential thermometer, the phenomena of chemical decoroposkion 

(made with ether according to Dr. How- were produced with intense rapidity, by 

ard's plan), to a current of electricity from this combination. When the points of 

a very powerful machine, without its indi- charcoal were brought near each other in 

eating the slightest change of temperature, non-conducting fluids, such as oils, ethers. 

Introducing the thermometer through and cbloridic compounds, brilliant ^>arks 

one of the necks of a receiver, a current occurred, and elastic matter was gencra- 

of electricity was made to pass from a wire ted. Such, indeed, was the electric inten- 

to a charcoal point, for ten minutes, with- sity, that sparks were produced, even in 

out any perceptible effect on the warmth good imperfect conductors, such asr the 

of the air in the vessel. The dischai^ of nitric and sulphuric acids, 

a battery produced, a momentary depres- When the two conductors from the ends 

aion- of the fluid in the stem of the ther- of the combination, were connected with a 

moroeter; but it took place, and ceased so Leyden battery, one with the internal, the 

quickly, that I question if it were not pro- other with the external coating, the battery 

duced by the compression of the air around instantly became charged; and on removing 

the bulb, or were not a dilatation due to the wire, and making the proper connex- 

the rays of light simply. ions, either a shock or a spark could be 

It appears, therefore, that heat does not perceived, and the least possible time of 

accompany a genuine electrical stream. I contact was sufficient to renew the charge 

will venture to assert, that non-conducting to its full intensity. 

bodies are never heated by it, unless in The general facts of the connexion of 

conaequence of their proximity to conduc- the increase of the different powers of the 

tors, which are heated. The appearance of battery with the increase of the niunber, 

such imm^ise quantities of caloric in these and surface of the series, are very distinct; 

txperiroents of Sir H. Davy, and the ftision but to determine the exact ratio of the con- 

of quartz and other non-ponductors can, nexion, is a problem not easy of solution, 

therefore, only be explained by supposing ■ ■ i 

it, no less than the electric fluid, a product vanic ignition arises from a curt^nt of elec- 

of galvanic action, and a constituent of the tricity. 

galvanic fluid. A cylinder of lead of about a quarter of 

Indeed, that great philosopher considers an inch diameter, and about two inches 

it as irreconcilable With the materiality of long, was reduced to the thickness of a 

caloric, that a wire should be ignited for common brass pin for about three quarters 

an unlimited time in vacuo. This inference of an inch. When one end was connected 

does not follow, if we suppose the wire to with one pok of the deflagrator, the other 

receive caloric from the apparatus, instead remained suspended by this filament; yet 

of supposing it only to receive electricity, it was instantaneously, fused by contact 

Under the article caloric, in this work, I with the other pole. As all the calorific 

think 1 have demonstrated the materiality fluid which acted upon the suspended 

of that principle. Those who concur in knob, must have passed through the fila- 

my conclusions on that subject, will, I ment by which it hung, the fusion could 

trust, agree with me in deciding, that the not have resulted from a piu*e electrical 

unlimited ignition of a wire, in vacuo, by current, which would have dispersed the 

galvanic apparatus, p.oves the heat to be a filament, as 1 have ascertained by trial, ere 

concomitant product, not an eflect of the a mass, fifty times larger, had been per- 

elecirical fluid. ceptibiy affected. 

The following experiment I conceive to See passage subjoined by me to this ar- 

Ve very unfawWAhle to the idea, that gsi- tick; also Galvasxc PxpnACAAToa. 



MM. ^iqF*K43i*9ac und Thenard simoaiic* Alkalv, metals, and eartfai* af« Mptnukef 

ed, thftt the power of chemical deoomposU from these bodies in the yoltaic circuit ai 
tion increases only as the cube root of the the positive polet and alkalis, laetaky and 
samber of plates; but their experiments earths, are separated fitmi adds, at the 
were made with parts of piles, says Sir H. negative surface. He showed further, that 
XhvYf very unfavourable for gaining ac- such ai'e the attracting powers of these sur- 
curate results. In various trials made by faces, that acids are transferred through 
him, with great care, in the laboratory of alkaline solutions, and alkalis through acid 
the Boyal Institution, the results were al« solutions, to the poles where they have 
together different. their points of I'epose. This was exhibited 
The batteries employed were parts of by making a combination of three agate 
the above great combination, carefully in* cups, one containing sulphate of potash^ 
Bulated, and similarly charged; arcs of zine one weak nitric acid, and the third distilled 
and silver presenting equal surfaces, ar> water. The three vvere connected by as- 
ranged in equal glasses, filled with the bestus moistened in pure water, io such a. 
same kind .of fluid, were likewise usedi manner, that the surface of the acid waa 
and the tubes were precisely similar, and lower than the surface of the fluid, in the 
filled with the same solution of potaab. other two cups. When two wires of pla- 
in these espeivm^ita, 10 pairs of plates tina from a powerful voltaic apparatus, are 
produced IS measures of gas; 30 pairs pro- introduced into the two extreme cups, the 
duced in the aaoke time 49; again, 10 pairs solution of the salt being positively elec»> 
produced five measures; 40 pairs in the trified, a decomposition took place, and in 
same time produced 76 measures. In ex* a certain time, a portion of potash was 
periments made with arcs, and which found dissolved in the cup, in contact witlft 
seemed uoaxceptionable« the negative wire, though the fluid in the 
4 paiffs produced 1 measure oi middle cup was still sensibly acid. 

gas. Such are the cheinico-analytical powere 

12 in the same time 9yV ^ electricity, that not even insoluble com- 

When 6 produeed 1 pounds are capable of resisting their ener^ 

30 • . 34.5 gy; for even glass, sulphate of barytes, floor 

Now, these quantities are nearly as the «?»"*> ffyp*»"nf marble, &c. when moistened 

squares of the number of pairs. "id placed in contact with electrified suiw 

In batteries, whose plates have equal ^ices, from the voltaic apparatus, are sen- 

areas, the calonfic power has been said to «% acted on, and the alkaline, eaxthy, or 

be as the number. Sir H. Davy, however, fcid matter, slowly carried to the poleg 

found that when tlie surface of each was *" *h® common order. Not even the most 

100 square inches, •oJid aggregates, nor the firmest com- 

10 pairs ignited 2 inches of plat, wire pounds, are capable of resisting this mode 

l*^fa of an inch. of attack. Its operation is slow, but the 

20 do. do. 5 inches do. do. »»«lts are certain, and, so<mer or later, 

40 do. do. 11 inches do. do. ^7 means of it, bodies are resolved into 

The results of experiments on higher wmpler fi)rmB of matter, 

numbers were not satisfactory; for 100 Till Sir H. Davy established the grand 

pairs, of ."^S square mches each, ignited law of electrochemical decomposition, that 

three inches of platinum wire l-70th of an Petals, inflammable bodies, alkalis, earths, 

inch; and 1000 ignited only 13 inches. The *Bd oxides, are determined to the negative 

charges of exciting acid, were similar in ««rface or pole, and oxygen, chlorine,* io- 

hoth eases. dine, and acids, to the positive pole, it had 

The ratio between the increase of calo- ^c" imagined that various substances 

rific power, and increase-d area of the plates, might be generated from pure water, by 

is probably greater than even the square, means of electricity, such as potash, soda, 

For 20 pairs of plates, containing each two and muriatic acid. A strict investigation 

square feet, did not ignite one-sixteenth as of the circumstances under which these 

much wire, as 20 pairs, containing each substances appeared, led him to discover 

eight sqnare feet; the acid employed being that they were always furnished from the 

of tlie same strength in both cases. But vessels, or from impurities in the water, 

great difficulties occur to ensure accuracy, and enabled hira to determine the general 

in experiments on extensi%'e and powerful principles of electrical decomposition, and 

batteries. to apply this power to the resolution of se- 

In Sir H. Davy's great Bakerian Lecture veral species of matter of unknown nature 

on the chemical agencies of electricity, into their elements, namely the. alkalis, 

published in the Phil. Trans, for 1807, and earths, boracic and muriatic acids, &c. 

most deservedly crowned by the National The intimate relation between the elec- 

InstitmeofFrance with the Napoleon prize, trical and chemical changes, is evident 

he amply demonstrated that acids, which likewise in the general phenomena of the 

are electrically negative, with respect to battery. The most powerful voltaic com- 
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Vinations are formed by lobstancet that and eqaal polarity. Forty rtda of sibc of 
act chemically, with most energy upon the same size, connected with forty silTcr 
each other. Such substances as undergo wires, precisely similar, were intniduced 
no chemical changes in these combinations, in the regular order into similar glasses^ 
exhibit no electrical powers. Thus, zinc, filled with a solution of muriate of ammo- 
copper and nitric acid, form a powerful nia, rendered slightly acidulous by muria- 
battery; while silver, gold, and water, tic acid. As long as the extreme parts re- 
which do not act chemically on each other, mained unconnected, no gas was disenga- 
produce, in series of the same number, no ged from the silver, and the zinc was 
ssetceptibie effect. These circumstances, scarcely acted upon. When they were 
in the infancy of galvanic research, led to connected, all the plates of zinc were dis- 
the belief that Uie electrical phenomena solved much more rapidly, and hydrogen 
were entirely the results of chemical gas waa evolved from every silver wire, 
•changes; and that as heat was produced by In another experiment, in which several of 
chemical action, under common circum- these wires, at equal distances, were intro- 
stances, so electricity resulted from it un- duced into small glaas tubes, it waa found 
der other circumsUnces. that equal quantities of hydrogen were pro» 

This generalization seems, however, to duced. 
be incoi-rect. Zinc and copper, different There are no fluids known, except such 

metals and oxalic acid, different metals and aa contain water^ which are capable of be* 

sulphur or charcoal, exhibit electrical ef- ing made the medium of connexion be- 

fects after mere contact, and that in cases tween the sctals or metal of the voltaic 

when not the slightest chemical change apparatus; and it is probable that the power 

can be observed. If, in these experiments, of water to receive double polarities, and 

Indeed, chemical phenomena are produced to evolve oxygen and hydrogen, is neces- 

by the action of menstrua, all electrical ef- sary to the constant operation of the con- 

fects immediatriy cease. nected apparatus. We may suppose also. 

The source of action of the vohaic appa- that acids or saline bodiea increase the ac- 

ratus, seems to depend upon causes simi- tion, by affording elements which possess 

iar to those which produce the accumula- opposite electricities to each other, when 

tion in the Leyden battery; namely, that in- mutually excited. The action of the che- 

fluence at a distance, or electrical indue- mical menstrua exposes continually new 

tion, which was fully treated of at the com- surfaces of metal; and the electrical eqiuli- 

mencement of this article. But its con- brium may be conceived, in consequence* 

tinuous action, or electro-motion, is con- to be alternately destroyed and restored, 

^nected with the decomposition of the che- the changes taking place in imperceptible 

jnical menstrua between the plates. Each portions of time. 

plate of zinc, in the first place, is made We may show the manner in which 
positive, and each plate of copper negative, aqueous fluids propagate electrical po- 
by contact; and all the plates are so arran- larity among their particles, by a very sim- 
ged with respect to each other, as to have pie experiment Cut narrow filaments of 
tiieir electricities exalted by induction, tin-foil into lengths of almost half an inch, 
so that every single polar arrangement and place them in a line in the surface of 
heightens the electricity of every other po- an oblong trough of water. On plunging 
Iar arrangement; and hence the accumu- into the water, at each end, wires connect- 
lation of power, or intensity, must increase ed with the two extremities of an active 
with the number of the series. When the voltaic battery, the metallic filaments will 
battery is connected in a circle, the effects immediately acquire polarity. Their posi* 
are demonstrated by its constant exhibi- tive and negative poles will become roga- 
tion of chemical agencies, and the powers larly opposed to each other, the first de- 
exist as long as there is any menstruum to positing oxide, and the last evolving hy- 
decompose. But when it is insulated, and drogen. The analogy with magnetic ae- 
the extreme poles of zinc and copper are tions, is here very complete, 
unconnectt-d, no effects whatever are per- That the decomposition of the chemical 
ceived to take place, no chemical changes agents is connected with the energies of 
go on, and it exhibits its influence only by the pile, is evident from all the experi- 
communicating xevy weak charges to the ments that have been made. No sound 
electrometer; the zinc termination of the objection has been unred ag^nst the theo- 
pole communicating a positive charge, the ry, that the contact of the metals destrova 
copper termination a negative charge. the electrical equilibrium, and that the 

A beautiful experiment of Sir H. Davy*s chemical changes restore it; and, conse- 

proves, that each plate of the most oxida-. quently, that the action exists as long as 

ble metal in the apparatus, is in the rela- the decompositions continue, 
tion of positive, and that each plate of the Yolta called his admirable invention an 

least oxidable, is in the relation of negative, electro-motive apparatus, founding his theo- 

whUe every series is possessed of similar ry of its operation upon the Frankhnian 
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ideft of an electrical flaid» for which ccrUun pairs is insignificaat, and the energy of in* 

bodies hare stronger attractions than terposed agents feeble, we see electricity 

others. He conceived that in his pile, the evolved without any appreciable quantity of 

upper pl«te of zinc attracts the electricity caloric. In the calorimotor, where we have 

from the copper, the copper from the wa- size only, the number being tlie lowest pos- 
ter, the water ag^in from the next plate of sible, we are scarcely able to detect the 

zinc, the next plate of zinc from the next presence of electricity, 

plate of copper, and so on.f* This hypo- When the Buid contains enough electri* 

thesis applies happily to most of the phe- city to give a projectile power, adequate^ 

nomena of tUe action of the insulated pile, to pass through a small space in the air, 

and the pile connected by either of its ex- or through charcoal, which impedes or ar- 

tremities with the ground; but does not rests the caloric, and favours its propensity 

explain with the same facility, the powers to radiate, this principle is evolved. This 

of the apparatus connected m a circle, in accounts for the evolution of intense heat^ 

which each plate of zinc must be supposed under those circumstances, which rarefies 

to have the same quantity of electricity as the air, so that the length of the jet from 

each plate of copper; for it can only, as one pole to the other may be extended af- 

Sh- H. Davy justly observes, receive as ter iu commencement. Hence the portiona 

roach as the copper can give, unless indeed ©f the circuit nearest to the intervening 

the phenomena of the circular apparatus charcoal or heated space, are alone injured;- 

be considered as depending upon the con- and even non-conducting bodies, as quartz^ 

sUnt and rapid circulation of the natural introduced into it are fused; and hence a 

quantity of electricity in the different se- very large wire may be melted by the fluid, 

nes, which requires the proof of a con- received through a small wire impercep* 

stant power to attract electricity from one tibly affected. 

body, at the same time that it is given off See my metnoirt m the CaloHmotw & QaU 

to another. But the mvestigaUons of Cou- ^^^^.^ Deftagrator in SiUiman't Jwtmal.^ 
lomb and Poisson, already detailed, fully 

demonstrate that electricity is not distri- ' * We shall retain the title Galvanism^ 

buted among different species of matter, out of respect to its illustrious discoverer, 

by any kind of elective attraction. and place under it, some details concerning 

Platinum melts with more facility at the the influence of this form of electricity on 

positive than at the negative pole, when it living bodies.* f See Galvanic Defla* 

is connected with charcoal; but with sul- ORAToa.f 

phuric acid, it becomes red-hot, only when • Elbctrum. See Oass of Gold.* 

it is negative, and the acid positive. In Elements. A term used by the ear- 

the calorific effect m general, charcoal is ^^^ chemists, nearly in the same sense as 

most easily ignited, next iron, platinum, ^he moderns use the term Jlrti principle. 

*^o ' ^Sf"i°?F^^' « ***"y' ^^^\ ,^ «. The chief, and indeed ver>' essential difle- 
SeeStrlT. Davy t Elementt, and M. Bu ^^^ between them is, that the ancients 
*tL^^^i '^ PAy»»jtttP, tomeii. chapitre 16; considered their elements as bodies pos- . 
EffectM cfdmiguea de VJppareU skctromo^ sessing absolute simplicity, and capable of 
^^^^' forming all other bodies by their mutual 
1 1 conceive that the galvanic fluid owes combination; whereas the first principles 
its properties to caloric and electricity; the of the modems are considered as simple, 
former predominating in proportion to the merely in respect to the present state of 
size of the pairs, the latter in proportion the art of analyzing bodies, 
to the number, being in both cases excited • Elemi. A resin, which exudes from 
by a powerful acid. Hence in batteries, incisions made, in dry weather, through 
which combine both ^[ualifications suffici- the bark of the amyria elemifera, a tree 
ently, as in all those intervening between which grows in America. It is wrapped in 
Children's large pairs of two feet eight flag leaves, in long roundish cakes, semi- 
inches by six feet, and the 2000 four. inch transparent, and of a yellow colour. It has 
pairs of the Royal Institution, the pheno- g, fi^int fragrance.* 

xnena indicate the presence of both fluids. Eli^uation. An operation, by means 

In De Luc s column, where the size of the ^f which a more fusible substance is sepa- 

— rated from another which is less fusible. 

t» If the zinc attract electricity from the It consists in the application of a degree 

copper, it has a stronger affinity for elec- of heat sufficient to fuse the former, but 

tricity. The water attracts electricity from not the latter. 

tiie zinc; it has then a stronger affinity for Eltjtriation. This word is used by 

it than zinc; and a fortiori stronger than chemists to denote the process of washing, 

copper, whose affinity is weaker tfian that which carries off the lighter earthy parts, 

of zinc. Copper cannot then attract elec* while the heavier metaUic parts subside to 

trici^ &om water by the premises. the bottom. 



*EMBttALi>. This i^iuis contains two ♦ ISmnir. Digest ipecaoisn roott first 

species, the prismatic and rhomboidal. in ether and then in alcohol Eraporate 

1. Pritmatie Emerald^ Euclase of Haiiy. the alcoholic infusion to dryness, redivoive 

Its colours are green, of various shades, in water, and drop in acetate of lesd. W^a^ 

and sometimes sky-blue. It is found only the precipitate, and then diffusing it in wa- 

crystallizcd. The primitive form is a prism ter, decompose by a current of sulphuretted 

of 133« 24'. Its secondary forms are, an hydrogen gas. Sulphuret of lead falls to 

oblique four^ided prism, variously modifi- the bottom, and the emetm remains in aolu- 

ed by accuminations and truncations. The *»«»• ?y evapoiaUng the water, this sub- 

lateral planes are more or less longitudi- »**!?«« »f wtamed pure. • . ^ ^ 

nally streaked, giving the prisms a i-eed- ^metin forms transparent browmsh-red 

like appearance Lustre splendent. Cieav- ^^^- }^^'t''t «nefl. but a bitter acnd 

age perfect, in the direction of the smaller Jf.^,?- At a heat somewhat above that of 

diagJmals of the prism. Fracture small bodmg water, .t »»/^«°l^"° n .'^TlJi 

^i_ "J 1 i.'i ^ ^ i_ 1 n« acid, oil and ^inejjar. It anords no ammo- 

conchoidal. > ragments tabular Iranspa- ^ j^ solubleboth in water and alcohol, 

rent. Itefracts double. Harder than quarts ^^^ j„ ether; and uncr> stallizable. It 

but Bofter than topaz. Easily frangible. .^ precipitated by proto-nitrite of mercury 

Sp.gr. 2 9 to 3 3. Loses transparency, and ^^^ corVosive subl/mate, but not by tartar 

then melts before the blpw-pipe. Its con- ^^^^j^ ^^j^ ^ .,n of emetin acts as a 

stituents are 35 to 36 silica, 18 to 19 alu- po^^erful emetic, foUowed by sleep ; six 

mina, 14 to 15 glucma, 2 to 3 iron, and 27 „.^^^^ vomit violently, and produce stupor 

to 31 loss. The last is chiefly water, and j^^^I death. The lungs and intestines are 

in some measure alkali. Found in Peru hiflamed. Pelletier and Magendie, Ann, de 

and Brasil. It is a beautiful mineral, but Chimie et Physique, iv. 172.* 

too brittle for jewelry. Emptbkuma. This term is applied to de- 

2. Rhomboidal Emerald, of which there note the peculiar smell produced bv a con- 

are two sub-species, the precious emerald siderable heat upon vegetable or animal sub - 

and the beryl. Precious emerald is well stances in closed vessels, or when burned 

characterized by its emerald-green colour, under circumstances which prevent the ac 

of various depths. It is generally crystal- cess of air to a considerable part of the mass, 

lized. The primitive form is an equiangu- and consequently occasion an imperfect com- 

lar six-sided prism, on which various trim- bustion. or destructive distillation of the 

cations are found. The lateral planes are parts so covered up by the rest of the mass, 

smooth; the terminal planes rough. Lustre Emulsioh. An imperfect combination of 

splendent. Cleavage straight and four fold, oil and water, by the intervention of some 

Fracture imperfect conchoidal. 1 ranspa- other substance capable of combining with 

rent. Moderate double refracUon. Nearly both these bubstauces. The substances are 

as hard as topaz. Sp. gr. 2.6 to 2.77. Heat- €»^»er saccharine or mucilapiKMis. 

ed to a moderate degree, it becomes of a , Enambl. There are two kinds of enamel, 

blue colour, but recovers its tint on cool- ^^ opaque and the transpaient. Imnspa- 

ing. At a high heat, it fuses into a white rent enamels are usually rendered opaque 

vesicular glass. Its constituents are. silica ^^ ''^''^ ^\ ^^ ^f white oxide o| un, 

64.5. alumina 16. glucina 13, oxide of to them. The bas.8 of al enamels .s there- 

u «oc 1 .«^ 1 ^ ... • - o VI *i fore a perfectly transparent and fusible gla.««. 

chrome 3.25, lime 1.6. water 2. KUproth ^,^^ ^^^^ ^^. ^^„ ^J^ y^.^ ^ ^ ,,^^^^^^^1 

found 1. of oxide of iron. It occurs m drusy ^^. ^^^ perfection of which is greater 

cavities, along with iron pyrites, calcareous ^,,^„ '^ g^^{ .^ ^ manganese is like- 

spar,and quartz. Ill veins that traverse clay- ^.^^ ^^^^^ ^-^^ ^^^^^ ^ fi„ be not snf- 

skte. 1 he most beautiful emeralds come fy^^^^ ^ destroy the transparency of the 

from Peru. As a gem, it is valued next to niixtnre, it produces a semi^jpaquc glass, 

the ruby. See Bsryl, in lU alphabeUcal resembling the opal. 

place.* i. , , . , , Yellow enamel is formed by the addition 

♦ Emebt. a sub-species of rhomboidal ^f oxide of lead, or antimony. Kunckel 

corundum. Its colour is intermeduUe be- ^^^^ i^g affirms, that a beautiful yeUow may 

tween grayishblack, and bluish-gray. It be obtained from silver. 

.^adamantine Picture «- plined u„^ .^^^le'tS^b^ruS Lrst^S'tKl 

Z^JrJ^t^:^ C ^mlmrf^Z -.y weU. which the h^er doe, not 

gible. Sp. gr. 4.0. Its constituents are 86 Oxide of copper aifords a green; manga- 

alumina, 3 silica, 4 iron, and 7 loss. In nese, a violet; cobalt, a blue, and iron, a 

Saxony, it occurs in beds of talc and stea- very fine black. A mixture of these diflfe- 

tite. It occurs abundantly in the Isle of rent enamels produces a great variety of in- 

Naxos, and also at Smvma. It is used for tennediate colours, according to their na- 

polishing haid minerafc and meUls. Its ture and proportion. In this branch of the 

fine powder is obtwned by triUuTition and art* the coloured enamels are sometimes 

"■lutnation.* nuxed with each other* and sometimes the 
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oxides tre mixed before they are added to 

the vitreous bases. 
♦In the transactions of the Society of 

Arts for 1817, a valuable list of receipts for 
enamel colours is ^iven by Mr. R. Wynn, 
for the communication of which a premium 
Was awarded. The following are Mr. Wynn's 
iiuzes: — 

No. 1. fted lead, 8 part*. 

Calcined borax, 1^ 

Flint powder, 2 

Flint glass, 6 

No. 2. Flint glass, 10 

White arsenic, 1 
Nitre, 1 

No. 3. Red lead, 1 

Flint glass, 9 

No. 4. Red lead, 9^ 

Borax not calcined, 5^ 
Flint glass, 8 

No. 5. Flint glass, 6 

Flux, No. 2. 4 

Red lead, 8 

After the fluxes have been melted, they 
should be poured on a flag stone, wet with 
a sponge; or into a large pun of clean water, 
then dried, and finely pounded in a biscuit- 
ware mortar for use. 

Yellow enamel. 

Red lead, 8 

Oxide of antimony^ 1 

White oxide of tin, 1 

^Cx the ingredients, well in a biscuit-ware 
mortar, and having put them on a piece of 
Dutch tile in the muffle, make it graduaUy 
red-hot, and sufler it to cool. Take of this 
mixture 1, of flux No. 4» IJ; grind them in 
water for use. Bjr varying the proportions 
of red lead and antimony, difrereqt shades of 
colour may be obtained. 

' Orange. 

Red lead, 12 

Red sulphate of iron, 1 

Oxide of antimony, 4 

FUnt powder, 3 

After calcining these without melting, 
fuse 1 part of the compound with 2§ of fiux. 

Dark red. 

Sulphate of iron calcined dark, 1 

Flux, No. 4. 6 parts > rxu- « 

Coicotiiar, 1 S^*^^"* 3 

light red- 
Red sulphate of iron, 1 
Flux, No. 1, 3 
White lead, ij 

Brown. 

Manganese 2^ 

Red lead, 8^ 

Flint powder, 4 

Sec tianflRctions of the jSociety, or the 

TOR. II. 
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Phil. Mag. vol. 51. Mr. TUloch justly ob- 
serves, that borax should be used sparingly, 
as it causes efflorescence, and decay of the 
enamel colours.* 

EwTRocHi . A genus of extraneous fos- 
sils, usually of about an inch in length, and 
made up of a number of round joints, which 
when separate and loose, are called trochi- 
tJc: they are composed of the same kind of 
plated spar with the fossil shells of the echi- 
ni, which is usually of a bluish-gray colour, 
and are very bright where fresh broken; 
they are all striated from the centre to the 
circumference, and have a cavity in the mid- 
dle. They seem to be the petrified arms of 
that singular species of the sea star-fish, 
called Stella arborescens. 

♦Epibote. Pistacite.— FTrnitfT. A sub- 
species of prismatoidal augite. — Jameson. — 
Acanticone, from Norway. Colours, pista- 
chio green, and green of darker shades. 
Massive, in distinct granular or fibrous con- 
cretions, and crystallized. The primitive 
form is an oblique four-sided prism, in which 
the lateral planes meet at angles of 114° 37' 
and 65^ 23'. The secondary forms are, 1. 
Very oblique four^ided prisms, bevelled on 
the extremities. 2. That figure truncated 
on the acute edges, and flatly bevelled on the 
extremities. 3. A broad unequiangular six- 
sided prism, variously acuminated or trun- 
cated. 4. A Veiy oblique four-sided prism, 
truncated on the obtuse lateral edges, aii 
doubly acuminated on the extremities by 
four planes. The crj'stals are sometimes 
reed-like, and the lateral planes are lon^tu- 
dinally streaked; but the truncating, acu- 
minating, and bevelling planes, are smooth, 
and the terminal planes diagonally streaked. 
Lustre splendent, internally inclining to 
pearly. Cleavage twofold. Fracture flat 
conchoidal. Translucent. Harder than feld- 
spar, but not so hard as quartz. Brittle. — 
Sp. gr. 3.45. Before the blow-pipe, it is 
converted into a brown coloured scoria, 
which becomes black with heat. Its consti- 
tuents are silica 37, alumina 21, hme 15, 
oxide of iron 24, oxide of manganese 1.5, 
water 1.5. Laugier found 26 alumina, 20 
lime, and 13 oxide of iron. It occurs in pri- 
mitive beds and veins, along with augite, 
garnet, hornblende, calcareous spar, copper 
pyrites, ^c. It is found in Arran, in secon- 
dary syenite and clav-slate; in Mainland of 
Shetland, in syenite; 'in the Island of Icolm- 
kill, in a rock composed of red feldspar and 
quartz; in the syenite of Glencoe; in simi- 
lar rocks among the Malvern hills; in quartz, 
at Wallow Crag, near Keswick; in Corn- 
wall; Arendal, in Norway; in Bavaria, 
France, &c.* 

Epidermis. If the human skin be mace- 
rated in hot water, it separates into two 
parts, the cutis, or true skin, and the eptder- 
ms, or scarf skin. The continued action of 
warm water at length dissolves the ©utis. 
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but does not affect the epidermis, neither 
does alcohol. Caustic alkali, however, dis- 
solves it. It resembles coagulated albumen. 

Epsom Salt. Sulphate of magnesia. 

♦ EauiVALBiTTS (Chemical). A term hap- 
pily introduced into chemistry by Dr. Wol- 
kston, to express the system of definite ra- 
tios, in which the corpuscular subjects of 
this science reciprocally combine, referred 
to a common standard, reckoned unity. If, 
with this profound philosopher, we assume 
oxy^i^n as the standard, from its almost uni- 
versal relations to chemical matter; then 
calling^ it unity, we shall have, in the follow- 
ing examples, these ratios reduced to their 
lowest terms, in which the equivalents will 
be Prims ratios :» 

The lowest ratio, or equiva- 
lent prime of oxygen being 1.000 



That of hydrogen will be 
Offllior? 
C)f carbon. 
Of phosphorus. 
Of azote. 
Of sulphur. 
Of calcium. 
Of sodium. 
Of potassium, 
Of copper. 
Of barium. 
Of lead. 



0.125 
0.375 
0.750 
1.500 
1.750 
2.000 
2.550 
2.950 
4.950 
8.00 
8.75 
13.00, &c. 



The substances in the above table, sus- 
ceptible of reciprocal saturation, can com- 
bine with oxygen or with each other, not 
only in proportions corresponding to these 
numbers, but also frequently in multiple or 
sub-multiple proportions. We have there- 
fore two distinct propositions on this nter- 
esting subject. 

1st, The general reciprocity of the satu- 
rating proportions! 

2d, The multiple and submultiple pro- 
portions of prime equivalents, in which any 
one body may unite with any other body, to 
constitute successive binary compounds. 

The first proposition, or grand law of che- 
mical combination, was discovered by J. B. 
Richter of Berlin, about the year 1792. The 
second, of equal importance, and more re- 
condite, was discovered so early as the year 
1790, by Mr. W. Hig;gin8. 

Richter inferred iiis from the remarkable 
and well established fact, that two neutral 
salts, in reciprocally decomposing each other, 
give birth to two new saline compounds, 
always perfectly neutral. Thus, sulphate of 
soda being added to muriate of lime, will 
pro<luce perfectly neutral sulphate oC lime 
and muriate of soda. The conclusions he 
drew were, 1st, That tlie quantities of two 
alkaline bases, adequate to neutralize equal 
weights of any one acid, are proportional to 
the quantites of the same bases, requisite to 
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neutralize the same weights of eveiy other 
acid. For example, 6 parts of potash, or 
4 of soda, neutralize 5 gf sulphuric acid; 
and 4.4 of potash are adequate to the satu- 
ration of 5 of nitric acid. Therefore, to 
find the quantity of aoda equivalent to the 
saturation of this weight of nitric acid, we 
need not make experiments, but merely 
compute it by the proportional rule of Rich- 
ter. Thus, as 6 : 4.4 : : 4 : 2.93; or m words, as 
the potash equivalent to the sulphuric acid, 
is to the potash equivalent to the nitric add, 
so is the soda equivalent to the first, to the 
soda equivalent to the second. And again, 
if 6 5 potash saturate 5 of muriatic acid gas, 
how imch soda, by Richter's rule, will be 
required for the same effect. We say 6 : 6.5 : : 
4 : 4.3. 3dly, If 10.9 potash combine with 5 
of carbonic acid, how much soda will be 
equivalent to that effect. Now, 6 : 10.9 : : 4 : 
7.26. Here, therefore, we have found, that 
if 6 potash be equivalent to 4 soda, in satu- 
rating 5 of sulphuric acid, this ratio of 6 to 
4, or 3 to 2, will pervade all the possible 
saline combinations; so that whatever be the 
quantity of potash reauisite to saturate 5, 10, 
frc. of any other acid, two-thirds of that 
quamity of soda will suffice.' ' 

In the same manner let us find out, for 
five of sulphuric, or of any one standard 
acid, the saturating (Quantity of ammonia, 
magnesia, lime, strontites, barytes, peroxide 
of copper, and the other bases; then their 
proportions to potash, thus ascertained, for 
this acid, will, by arithmetical reduction, 
give their saturating quantity of every other 
acid, whose relation to potash, or indeed to 
any one of these bases, is known. 

I'lie experimental verification of this most 
important law, occupied Richter from tlie 
year 1791 to the year 1802, in which period 
he published, in successive parts, a curious 
work, entitled the Geometry of the Chenu- 
cal Elements, or Principles of Stecbiometry. 
We might have expected greater accuracy 
in his investigations, from the circumstance, 
that Dr. Wollaston selected his statement of 
the constituents of nitre, in preference to 
those of all other chemists, in the construc- 
tion of his admirable table of chemical pro- 
portions. 

With indefatigable zeal Richter exanuned, 
by experiment, each acid, in its relation to 
the bases, and then compared the results 
with those given by calculation, presenting 
both in an extensive series of tables. 

It is curious that he does not seem to have 
been aware, that all his tables might have 
been reduced into a angle one, of 21 num- 
bers, divided into two columns, by means of 
which, every question relating to the inclu- 
ded articles, might be solved by the rule of 
three, or a sliding scale. The following ta- 
ble, computed by Fischer from Richter's lak 
tables, was inserted by the celebrated Ber- 
thoUet in a note to his chemical statics. 
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Basea 




Oxygen — 1. 


Acids. 


Oxygen — 1. 


Alumina, ' 


525 


2.625 


Fluoric, 


427 


2.135 


Magnesia, 


615 


3.075 


Carbonic, 


577 


2.885 


Ammonia, 


672 


3.36 


Sebacic, 


706 


3.530 


Lime, 


793 


3.965 


Muriatic 


712 


3.560 


Soda, 


859 


4.245 


Oxalic, 


755 


3.775 


Strontian, 


1329 


6645 


Phosphoric, 


979 


4.895 


Potash, 


16U5 


8.025 


Formic, 


988 


4.94 


BaryteSy 


2223 


1.111 


Sulphuric, 


1000 


5.000 








Succinic, 


1209 


6.045 








Nitric, 


1405 


7.025 








Acetic, 


1480 


7.400 








Citric, 


1683 


8.415 






■ 


Tartareous, 


1694 


8.470 



I have added the two columns under oxy- 
gen, from which we see at once, that with 
the exception of the bases lime, strontian, 
and soda, and the acids carbonic, muriatic, 
sulphuric, nitric, citric, and tartaric; the 
numbers given by Richter do not form tole- 
rable approximations to the true propor- 
tions. The object of the above table was, 
to give directly the quantities of acid and al- 
kali requisite tor mutual saturation. For ex- 
ample, 1605, opposite to potash, is the quan- 
tity of that alkali equivalent to neutralize 
427 of fluoric acid, 577 carbonic, 712 muri- 
atic, 1000 sulphuric, &c. Each column af- 
fords also progressively increasing numbers. 
lliofle nearest the top have the g^atest acid 
or alkaline energies, as measured by their 
powers of saturation. The column of Rich- 
ter g^ves^ therefore, as far as the analytical 
means of his time permitted, a table of the 
relative weights of what has since been hy- 
pothetically called the atom». 

2. But two chemical constituents fre- 
quently unite in different proportions, form- 
ing distinct and often dissimilar compounds. 
Thus, oxygen and azote constitute in one 
proportion, nitrous oxide, the intoxicating 
gas of Sir H. Davy; in a second proportion, 
nitric oxide, the nitrous gas of Priestley; in a 
third proportion, nitrous acid; and in a fourth 
proportion, nitric acid. Is there any law re- 
gulating these various compounds; so that 
knowing the first proportion, we may infer 
the whole series ? This question was first 
answered in a work containing many curious 
anticipations of discoveries, to which poste- 
rior writers* have laid clidm; I mean Mr. 
Higgins^s Comparative View of the Phlogis- 
tic and Antipniogistic Theory, printed in 
1788, and p|ublished early in 1789. Besides 
some additional facts, decisively hostile to 
the hypothesis of phlogiston, this publication 
distinctly advances the doctrine of multiple 
proportion, with regard to the successive 
compounds of the same constituents. This 
was likewise interwoven, with new and in- 
genious views concerning gaseous and atomi- 



cal combination. Mr. Higgins having felt 
himself aggrieved at seeing discoveries clear- 
ly announced by him in 1789, brought for- 
ward nineteen years afterwards by Mr. Dal- 
ton, in his own name, published in 1814 a 
book, entitled experiments and Obsen'ations 
on the Atomic Theory and Electrical Phe- 
nomena. In this work he gives numerous 
quotations from his Comparative Fiew, which 
aoundantly establish hi& claim of priority to 
the discovery of multiple proportions, and 
the atomic theory* of chemistry. It is no fault 
of Mr. Higgins, tliat his first work partook 
of the imperfect analyses of the day. Indeed 
we have reason, on the contrary, to be sur- 
prised at his rejection of many errors then 
sanctioned by high authority, and his pro- 
mulgation of many new truths, which might 
appear, to contemporary writers, insulated, 
or of little consequence, but to which subse- 
quent researches have gfiven a due place and 
importance in the system of chemical know- 
ledge. Who would deny to Columbus the 
glory of discovering a new world, merely be- 
cause the means of research placed within 
his power, did not permit him to explore its 
extensive coasts.^ Is not that glory on the con- 
trary greatly enhanced, by the very early pe- 
riod at which the discovery was achieved, 
while navigation as a science was still un- 
known? i shall quote a few passages, as he 
gives them, from his Comparative View, 
which I think are decisive in this fundamen- 
tal discussion. 

** Hepatic gas (sulphuretted hydrogen), as 
shall be shown, is hydrogen in its fiill extent, 
holding sulphur in solution." This fact, of 
hydrogen not changing its volume, by com- 
bining with sulphur, has been marked among 
the valuable discoveries of later times. 

"Therefore, 100 grains of sulphur, re- 
quire only 100 or 102 of the dry gravitating 
matter of oxygen gas, to form sulphurous 
acid. As sulphurous acid gas is very little 
more than double the specific gravity of oxy- 
gen g^s, we may conclude, that the ultimate 
particles of sulphur and oxygen contain the 
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tfame quantity of matter; for oxy^n eaa of uniting to a third particle of either of ite 

suffers no considerable diminution (^ its bmk, constitiients ." 

by uniting to the quantity of sulphur neces- Mr. Hipgins inculcates very strongly, that 

sary for the formation of sulphurous acid, when a body is capable of combining with 

It contracts 141tii as shall be shown here- another in two proportions, the third parti- 

after." Compare with the above statement, cle introduced is held by a much weaker af- 

the following from Dr. Thomson's System, finity than that which unites the particles of 

published in 1807. •« If tliis analysis be pre- the first or true binary compound, 

cise, it follows, that 100 cubic inches of by- ««ln my opinion, the most perfect nitrous 

drogen g^s, in order to be converted into acid contains 5 of oxygen and 1 of azote.— 

sulphuretted hydrogen, combine with 7.69 Nitrous gas, according to Kirwan, contains 

grains of sulphur» and are converted into 2 volumes of oxygen gas, and 1 of azotic 

about 26.6 cubic inches; so that hydrogen gas. According to Lavoisier, 1<X) grains of 

gas, by dissolving sulphur, is reduced to lit- nitrous ^aa contain 32 grains of azote, and 

tie more than one-fourtli of iU original bulk." 68 of oxygen. I am of the former philoso- 

Vol.i.p.92. Sir H. Davy has since proved, pher's, opinion. I also am of opinion, that 

by accurate experiments, that hydroeen, in eveiy primary particle of azote is united to 

its conversion into sulphuretted hydrogen, 2 of oxygen, and that the molecule thus 

does not change its bulk, agreeably to Mr. formed, is surrounded with one common at- 

IIiggins*s early enundation. ** But as we musphere of caloric. 

know the constituents of sulphuric acid, it «« As this requires demonstration, let A in 

is easy thence to deduce the following as the annexed diagram represent an ultimate 

the proportion of the ingredients of sulplm- particle of azote, which attracts oxygen with 

rous acid:— the force of 3; 

68 sulphur, 3 6 3 

32 oxygen. A a 

100" I^t a be a particle of oxygen, whose attrac- 
tion to A we will suppose to be 3 more ; 
System of Chemistry, 1807, vol. ii. p. 179. hence they will unite with tlie force of 6 ; 
The last is the result of Dr. Thomson's own the nature of this compound will be here- 
experiments. Its true composition is now after explained. Let us consider this to be 
known to be 100 of the gravitating matter of the utmost force of attraction that can sub- 
oxygen to 100 of sulphur, in conformity with sist between oxygen and azote. We will 
Mr. Higgins. now suppose a second particle of oxygen h 
-« 1 ._ * ,•*:«« ^ M- Tfc«i to combine with A; they will only unite with 

The elementaiy JTV^'^'Tfin^l' ^t ^^^ ^^^ of 4*." « This I consider to be 

ton's atomieal hypot»^esiS' f em« ^^^ ^ ^^ ^ ^ , ^ ^ 

explicitly announced m the toUowing para- ^et a third particle of oxygen c unite 

graph ot Mr. Higgms. ^ ^ j^ ^-^ combine only with the force of 

« As two cubic inches of hydrogen gas 4. This is the state of the red molecules of 

require but one cubic inch of oxygen gas to nitrous vapour, or when condensed, the red 

condense them to water, we may presume, nitrous acid." ** We will suppose a fourth 

that they contain an equal number of divi- particle of oxygen d to combine with A; it 

sions, and that the diflerenceof the specific will unite with the force of 3|, and so on 

gravity of those gases depends on the size of with the rest of the particles of oxygen as 

their respective particles; or we must sup- the diagram represents. This I consider to 

pose, that an ultimate particle of hydrogen be the state of a molecule of the pale or 
requires two or three or more particles of straw-coloured nitrous acid, 

oxygen to saturate it. Were this the case, ** When a fifth particle of oxygen e unites, 

water, or its constituents, might be obtained the force of union existing between the par- 

in an intermediate state of combination, like tides of the molecule is still diminished as is 

those of sulphur and oxygen^ or azote and represented by the diagram. The fractions 

oxygen, &c. This appears to be impossible; show that the chemical attraction of azote 

for in whatever proportion we mix hydrogen for oxygen is nearly exhausted. Tliis is the 

or oxygen gases, or under whatever circum- state of colourless nitrous acid; and, in my 

stances we unite them, the result is invaria- opinion, no more oxygen can unite to the 

bly the same. Water is formed, and the azote, having its whole force of attraction 

surplus of either of the gases is left behind expended in the particles a, 6, e, d^ e. This 

unchanged," — " From these circumstances, illustrates the nature of saturation or definite 

Ave have sufficient reason to conclude, that proportions." 

water is composed of a single ultimate par- « We can readily perceive from the fore- 
ticle of oxygen, and an ultimate particle of going demonstrations, that oxygen is retain- 

hvdrogen, and that its atoms arc incapable ed with less force in the colourless mtroUs 



EQU EQU 

acid than in the straw-coloured; and the lat- gether h3q)othetical, and therefore ought to 

ter acid retains it with less force than the have no place in physical demonstrations, 

red nitrous acid ; and nitrous gas holds it That water is a compound of an atom of 

with still more force than the red nitrous oxygen and an atom of hydrogen, is assum- 

acid. This accounts for the separation of ed by Mr. Dalton as the basis of his system. 

ox\'gen gfas from the colourless nitrous acid But two volumes of hydrogen here combine 

(nitric acid) when exposed to the sun, at the with one of oxygen. He therefore infers, 

same time i^t the acid becomes coloured, that an atom of hydrogen occupies double 

Nitrous acid in any other state will afibrd no the bulk, in its gaseous state, of an atom of 

oxygen, when exposed to the sun." oxygen. These assumptions are obviously 

" Why the gaseous oxide should be more gratuitous. I agree with Dr. Proutinthink- 

soluble in water than the nitrous gas, is what ing that Sir ?I. Davy has taken a more phi- 

1 cannot account for, unless it be occasioned losophical view of this subject. Guided by 

by the smaller size of its calorific atmos- the strict logic of chemistry, he places no 

pheres, which may admit its atoms to come hypothesis at the foundation of his fabric, 

within the gravitating influence of that ' Experiment shows, 1st, I'hat in equal vo- 

fluid." lumes, oxygen weigh 16 times more uian hy- 

It is impossible to deny the praise of sin- dragen; and 2dly, That water is formed by 

giilar ingenuity, and justness, to the above the union of one volume of the former, and 

passages; and every one must be struck with two volumes of the latter gas, or by weight 

their analogy, both as to atomical doctrines, of 8 to 1 . We are not in the least authoii- 

and the caluriiic atmospheres of gases, single zed to infer from this that an atom of oxy- 

and compound, with the language and views gen weighs 8 times as much as an atom of 

expanded at full length in Mr. Dalton's new hydrogen. For auglit we know, water may 

system of Chemical Philosophy, first framed be a compound of 2 atoms of hydrogen, and 

about the year 1803, and published in 1808. 1 of oxygen; in which case we should have 

It appears that this philosopher, after medita- the proportion of the weights of the atoms, 

ting on the definite proportions, inwhichoxy- as given by equal volumes, namely, 1 to 16. 

gen was shown by M. Proust to exist in tiie There is no good reason for fixing on one. 

two oxides of the same metal, on the sue- compound ot hydrogen, more than on au- 

cesslve combinations of oxygen and azote, other, in the determination of the basis of 

and the proportions of various other chemi- the equivalent scale. If we deliberate on 

cal compounds, was finally led to conclude, that combination of hydrogen in which its 

tliat tile uniformity wliich obtains in corpus- agency is apparently most energetic, name- 

cular combinations, results from the circum- ly, that with chlorine, we would su^ly never 

stance, that they consist of one atom of the think of pitching on two volumes as its UTu'fy 

one constituent, united generally with one or least proportion of combination; for it is 

atom of the other, or with two or three a- one volume of hydrogen which unites with 

toms. And he further inferred, that the re- one volume of chlorine, producing two vo- 

lative weights of these ultimate atoms might lumes of muriatic gas. Here, therefore, we 

be ascertained from the proportion of the see that one volume of hydrogen is quite ade- 

two constituents in a neutral compound. quate to efiect, in an active gaseous body of 

Chemistry is unquestionably under great equal bulk, and Z& times its weight, an en- 
obligations to Mr. Dalton, for the pains with tire change of properties. Should we as- 
which he collated the various analyses of sume in gaseous chemistry, 2 volumes of 
chemical bodies, by different investigators; hydrogen, as the combining unit, or as re- 
aiKl for establishing, in opposition to the presenting an atom; then it should never 
doctrine of indefinite affinity, taught by tlie unite in 3 volumes, or an atom and a half 
illustrious BerthoUet, that the difi'erent covi- with another gas. Ammonia, however, is a 
pounds of the same principles did not pass compound of 3 volumes of hydrogen with 1 
into each other by imperceptible gradltions, of azoie; and if 2 volumes oi hydi'ogen to 1 
but proceeded, per mltum, in successive pro- of oxygen be called an atom to an atom, sure- 
portions, each a multiple of the first. By ly 3 volumes of hydrogen to 1 of azote 
correcting and extending Hichter's scale of should be called an atom and a half to an 
reciprocal saturation, and reviving Mr. Hig- atom. Yet the Daltonian Commentator, on 
gins's long neglected discovery of multiple tlie second occasion, counts one volume an 
proportion, Mr. Dalton has been no mean atom of hydrogen, and on the first, two vo- 
contributor to the advancement of the sci- lumes an atom. 

ence. It is difficult to say how far his figur- We would steer clear of all these gratui- 

ed groups of spherical atoms have been be- tous assumptions and contradictions, by ma- 

neficial or not. They may have had some king a single volume of hydrogen represent 

use in aiding the conception of learners^ and its atom, or prime equivalent. " There is an 

perhaps in giving a novel and impoung air advantage,'' says Dr. Prout, « in considering 

to the atomical fabric. But their arrange- the volume of hydrogen equal to the atom, 

znent, and even their existence, aiQ alto- as, in this case, the specific gravities of most. 
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bine, gire rise always to compounds, whose dissolved and saturating the acid» has been 

elements are, in volume, multiples the one funiished to it by the lead. 

of the other. If we put into a solution of sulphate of 

" Not only do the gases combine in very topper, slightly acidulous, bright iron tum- 

simple proportions, as we have just seen, ings in excess, the copper is almost instant- 

but moreover, the apparent contraction of ly precipitated ; the temperature rises, and 

volume which they experience by combina- no gas is disengaged* The sulphate of iron 

tion, has likewise a simple relation with the which we obtain, is that in which the oxide 

volume of the gases, or rather with the vo- is at a minimum, and its acidity is exactly 

lume of one of them." the same as that of the sulphate of copper 

By supposing the contraction of volume employed, 
of the two gaseous constituents of water to We obtsun similar results, by decomposing 
be only equal to the whole volume of oxy- the acetate of copper by lead, especially 
gen added, he found the ratio of the densi- with the aid of heat. But since the zinc 
ty of steam to be to that of air as 10 to 16; a precipitates the lead from its acetic solution, 
computed • result in exact correspondence we may conclude, that it would also precipi- 
with the experimental result lately obtained tate copper, from its combination with the 
in an independent method, by the same ex- acetic acid. Experience is here in perfect 
cellent philosopher. " Ammoniacal gas is accordance with theory, 
composed in volume," says he, " of 3 parts We know with what facility copper prc- 
of hydrogen and 1 of azote, and its density, cipitates silver, from its nitric solution. All 
compared to that of air, is 0.596; but if we the oxypen which it needs for its solution, 
suppose the apparent contraction to be one- i» furnished to it by the oxide of silver; for 
half of the total volume, we find 0.594 for its no gas is disengaged, and the acidity is un- 
density. Thus it is demonstrated by this changed. The same thing happens with cop- 
nearly perfect accordance, that the apparent per, in regard to nitrate of mercury and to 
contraction of its elements is precisely one- cobalt, in regard to nitrate of silver. In 
half of the total volume or rather double the these last examples, as in the preceding, the 
volume of azote.** M. Gay-Lussac subjoins precipitating metal, finds in tlie oxide of the 
to his beautiful memoir a table of gaseous metal, which it precipitates, all the oxygen 
combination, which, with some modifications O^hich is necessary to it for its oxidizement, 
derived from subsequent researches, will be and for neutratizing to the same degree the 
inserted under the article Gas. acid of the solution. 

The same volume of the Memoires pre- These incontestable facts naturally con- 
sents another important discovery of M. Gay- duct to the principle announced above, that 
Lussac, on the subject of equivalent pro- the acid in the metallic salts, is directly pro- 
portions. It is entitled, On the relation portional to the oxygen in their oxides. In 
which exists between the oxidation of me- the precipitation of one metal by another, 
tals, and their capacity t)f saturation for the the quantity of oxygen in each oxide remains 
acids. He here proves, by a series of ex- the same, and consequently the larger dose 
periments, that the quantity of acid which of oxygen the precipitating metal takes, the 
the different metallic oxides require for sa- less metal will it precipitate. 



r.^owrpro7<;rti;V;f Th^m^^^^^^^^ ^ «/ f^^' ^ <1-"^J7 p^cisely prJpor- 

which are in general too inexact to enable ^"1" • .^TI'u'^^ ^ ?''^P'' ^i^^. "^^ 

us to recognize this law, but by observing c^^.^*"'? or that the acid in the salts, is ex- 

the mutual precipitation of the metals, from ?f ^^^ proportional to the oxygen of the ox- 

their solutions in acids.** ?^tt ^""^ important result of this law. 

When we precipitate a solution of acetate ?* ^f '^^^^ "*«»"« »* affords of determin- 

of lead, by a plate of zinc, there is formed a "J.^ ^« proportions of all the metallic salts, 

beautiful vegetation known under the name ^"^ proportions of one metallic salt, and 

of tiie tree of Saturn/ and which arises from ^^ oxidation of the metals, being given, 

the reduction of the lead by a g;^anic pro- ^^ may determine those of all the salts of 

cess, as was first shewn by Silvester and ^^ same genus; or the proportions of acid, 

Grotthus. We obtain at the same time a so- <^<^ of oxide, of all the metallic salts; and 

lution of acetate of zinc, equally neutral the oxidation of a single metal being given, 

with that of the lead, and entirely exempt we can calculate the oxidation of all the 

from this last metal. No hydrogen, or al- rest. Since tlie peroxides require most 

most none, is (jtisengaged during the preci- acid, we can easily understand how the 

pitation; which proves, that the whole oxy- salts containing them, should be in general 

gen necessary t« the zinc, for its beconin^ more soluble than those with the protoxide. 
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M. GayXassac concludes his memoir ougitt to relate only to the results of ex* 

with this observation. When we preci- periroents." 

pitate a metallic solution, by sulphuret- He conceives that the calculations will 
te4 hydrogen, either alone or combined be much expedited, and the formuis ren- 
with an alkaline base, we obtain a sulphu- dered more simple, by considering* the 
ret or a metallic hydrosulphuret. In the smallest proportion of any combining body, 
first case, the hydrogen of the sulphuret- namely, that of hydrogen, as the integer. 
ted hydrogen combines with all the oxygen This radical proportion of hydrogen, is the 
of the oxide, and the sulphur forms a sul- ir^orrn C'hn of the ancient philosophers. 
phuret with the metal; in the second case. It has been objected by some, to our as- 
the sulphuretted hydrogen combines di- suming hydrogen as the unit, that the num- 
rectly with the oxide, without being de- hers representing the metsJs, would be- 
composed, and its proportion is such, that come inconveniently large. But this could 
there is sufficient hydrogen to saturate all never be urged by any person acquainted 
the oxygen of the oxide. The quantity of with the theory of numbers. For in what 
fajrdrogen neutralized, or capable of being respect is it more convenient to reckon ba^ 
so, depends therefore on the oxidation of rium 8.75 on the atomic scale, or 8.75 X 
the metal, as well as the quantity of the 16 = 140 on Sir H. Davy's scale of expe- 
sulpbor, which can combine with it. Of riment? or is it any advantage to name, 
c<»isequeBce,the samemetal forms as many with Dr. Thomson, tin =s 7.375, or to call 
distinct sulphurets, as it is susceptible' of it 118, on the plan of the English philoso- 
distinct stages of oxidation in its acid so- pher? If the combining ratios of all bo- 
lutions. And as these degrees of oxida- dies be multiples of hydrogen, as is proba- 
tion are fixed, we may also obtain sulphu- ble, why not take hydrogen as the unit^ 
rets, of definite proportions, which we can I think this question will not be answered 
easily determine, according to the quanti- in the negative, by those who practise the 
ty of oxygen to each metal, and the pro- reduction of chemical proportions. The 
portions of sulphuretted hydrogen. defenders of the Daltonian hypothesis, that 
The next chemist who contributed essen- water consists of one atom oxygen to one 
tially to the improvement of the equiva- atom hydrogen, may refer to Dr. Wollas- 
lent ratios of chemical bodies, was Berze- ton's scale, as authority for taking oxygen 
lius. By an astonishing number of analy- as the unit. But that admirable instru- 
ses, executed for the most pait with re- ment, which has at once subjected thou- 
markable precision, he enabled chemical sands of chemical combinations to all the 
philosophers to fix with corresponding ac- despatch and precision of logometric cal- 
curacy, the equivalent ratios reduced to culation, is actually better adapted to the 
their lowest terms. He himself took oxy- hydrogen unit, than to ^e oxygen. For if 
gen as the unit of proportion. we slide down the middle rule, till 10 on it 
The results of all this emulous cultiva- stand opposite to 10 hydrogen on the lef^ 
tion, were combined and illustrated with side, every thing on the scale is given in 
original researches, by Sir H. Davy, in his accordance with Sir H. Davy's system of 
Elements of Chemical Philosophy publish- primary proportions, and M. Gay-Lussac's 
ed in 1813. In this system of truths, which theory of gaseous combination. This va- 
will never become obsolete, we find the luable concurrence, as is well pointed out 
claims of Mr. Uiggms to the discovery of by Dr. Front, we lose, by adopting the ^o- 
the atomic theory justly advocated. lume of oxygen as radix. 

But what peculiarly characterizes this In the first part of the Phil. Trans, for 
chemical work, is the sound antihypotheti- 1814, appeared Dp. Wollaston's description 
cal doctrines whicli it inculcates on chemi- of his scale of chemical equivalents, an in- 
cai combination. <* Mr. Higgins," says Sir strument which has contributed more to fa- 
ll. *<has supposed that water is composed ciiitate the general study and practice of 
of one particle of oxygen and one of by- chemistry than any other invention of man. 
drogen, and Mr. Dalton of an atom eacJi; His paper is further valuable, in presenting 
but in the doctrine of proportions derived a series of numbers denoting the relative 
from facts, it is not necessary to consider primary proportions, or weights of the 
the combining bodies, either as composed atoms of the principal chemical bodies, 
of indivisible particles, or even as always both simple and compound, determined 
united, one and one, or one and two, or with singular sagacity, from a general re- 
one and three proportions, Cases will be view of the most exact analyses of other 
hereafter pointed out, in which the ratios chemists, as well as his own. 
are very different; and at present, as we The list of substances which he has esti- 
have no means whatever of judging either mated, is arranged on one or other side 
of the relative numbers, figures, or weights, of a scale of numbers, in the order of their 
of those particles of bodies which are not relative weights, and at such distances 
in contact, our numerical expressions from each other, according to their weights. 
Vol. If. 5 
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tbat the series of numbers placed on a slid- stand the principle on which this scale is 

ing scale can at pleasure be moved, so that founded, and will not need to be told, that 

any number expressing the weight of a all the divisions are logometric; conse- 

compound, may be brought to correspond quently, that the mechanical addition and 

with the place of that compound, in the subtraction of ratios here performed by 

adjacent column. The arrangement is then juxtaposition, corresponds in effect to the 

such, that the weight of any ingredient in multiplication and division of the numbers, 

its composition, of any reagent to be em- by which those ratios are expressed in com- 

ployed, or precipitate that might be obtain- mon arithmetical notation, 

ed in its analysis, will be found opposite In his Essay on the cause of Chemical 

the point, at which its respective name is Proportions, Berzelius proposed a system 

placed. of sinis, to denote atomical combinations. 

If the slider be drawn upwards, till 100 which it may be proper briefly to explain, 

corresponds to muriate of soda, the scale This sign is the initial letter, and by itself 

will then show how much of each sub- always expresses one atom, volume, or 

stance ccmtained in the table, is equivalent prime of the substance. When it is ne- 

to 100 of common salt. It shows, with cessary to indicate several volumes or 

regard to the different views of this salt, primes, it is done by prefixing the number; 

that it contains 46.6 dry muriatic acid, and for example, the cuprous oxide, or protox- 

53.4 of soda, or 39.8 sodium, and 13.6 oxy- ide of copper, is composed of a prime of 

gen; or if viewed as chloride of sodium, oxygen and a prime of metal; its sien is 

that it contains 60.2 chlorine and 39.8 so- therefore Cu -)- O. The cupric oxide, or 

dium. With respect to reagents, it may deutoxide of copper, is composed of 1 

be seen, that 283 nitrate of lead, contain- prime metal, and 2 primes oxygen; there- 

ing 191 of Uthai^, employed to separate fore its sign is Cu + 20. In like manner 

the muriatic acid, would yield a precipi- the sign for sulphuric acid is <Sf -f- 30; for 

tate of 23r muriate of lead, and that there carbonic acid, C -f 20; for water, 2M + 

would then remun in solution, nearly 146 O, &c. 

nitrate of soda. It may at the same time When we express a compound prime of 
be seen; that the acid in this quantity of the first order, or binary, we throw away 
salt, would serve to make 232 corrosive the -|-, and place the number of primes 
sublimate, containing 185.5 red oxide of above the letter, as the index or exponent 
mercury; or make 91.5 muriate of ammo- is placed in arithmetic. For example, CuO 
nia, composed of 62 muriatic g^s (or by- -4- SO' = sulphate of copper; CuO' -f- 
dromuriatic acid), and 29.5 ammonia. 280^ = bi-deutosulphate of copper, or 
The scale shows also, that for the purpose persulphate. These formulx have this 
of obtaining the whole of the acid in dis- advantage, that if we take away the oxy- 
tillation, the quantity of oil of vitriol re- gen, we see at once the ratio between the 
quired is nearly 84, and that the residuum radicals. As to the primes of the second 
of this distillation would be 122 dry sul- order, or ternary compounds, it is but rare- 
phate of soda, from which might be ob- ly of any advantage to express them by for- 
tained, by crystallization, 277 of glauber mulx, as one prime; but if we wish to ex- 
salt, containing 155 water of crystallization, press them in that way, we may do it by 
These, and many more such answers, ap- using the parenthesis, as is done in al- 
pear at once, by bare inspection, as soon gebraic formu]x;for example, according to 
as the weight of any substance intended Berzelius, alum is composed of 3 primes 
for examination is made, by motion of the of sulphate of alumina, and 1 of sulphate 
slider, correctly to correspond with its of potash. Its symbol is 3(AlO-f>S03} 
place in the adjacent column. Now surely -|- (^^O-f 80^). The prime of ammonia 
the accurate and immediate solution of so is 3 HN; viz. 3 primes hydrogen -f- 1 nitro- 
many important practical problems, is an gen. We shall use these abbreviations in 
incalculable benefit conferred on the che- our table of equivalent primes, at the end 
mist. of the volume. 

With regard to> the method of laying To reduce analytical results, as usually 
down the divisions of this scale, those who given for 100 parts, to the equivalent prime 
are accustomed to the use of other sliding ratios, or, in hypothetical language, to the 
rules, and are practically acquainted with atomic proportions, is now a problem of 
their properties, will recognize upon the perpetual recurrence, with which students 
slider itself, the common Gunter's line of are perplexed, as no rule has been given 
numbers, (as it is called^, and will be satis- for its ready solution. Though numerous 
fied, that tiie results which it gives are the examples of its solution occur in this Die- 
same that would be obUuned by arithmeti- tionary, we shall here explain it in detail, 
cal computation . As in all reasoning we must proceed from 

Those who are acquainted with the doc- what is known or determinate, to what is 

trine of ratios, and with the use of loga- unknown or indeterminate, so in every ana- 

ritbras as measures of ratios, will under- lysis, there must be pne ingredient whose 
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prime equivalent is well ucerUined. This the weight of the acid atom to he a great 

is employed as the common measure, and deal less, he deduces it, from the same 

the proportions of the rest are compared data, to be only 1.0095. By what new 

to it. L<et us take, for instance. Sir H. process of arithmetic he brought out this 

Davy's analysis of fluate of lime, to deter- number, it is impossible to conjecture. 

mine the unknown number, that should de- But no doubt he devoted some pains to the 

note the prime of fluoric acid. We know, computation, since he rears on that unsub- 

first of all, that 2 primes of oxygen =r 2, stantial basis, a long fabric of atomic in- 

combine with 1 of carbon = 0.75, to form duction. 

the compound prime 2.75 of carbonic acid. We shall g^ve another example, derived 

We likewise know that carbonate of lime from a more complex subject, 
consists of 43.6 carbonic acid + 54.4 lime. M. Vauquelin found, that 33 parts of 

We therefore make this proportion, to de- lime, saturated with sorbic acid, and care- 

termine the prime equivalent of lime. fully dried, weighed 100 grains. Hence 

1. 43.6 : 54.4 : : 2.75 : 3.56 = prime of the difference, 67 grains, was acid. To 
lime. find its equivalent prime, we say, 

2. We know that 100 parts of dry sul- As 33 : 67 : : 3.56 = the prime of lime 
phate of lime, consist of 41.6 lime and :7.23 = the prime of the acid. But as he 
58.4 acid. Hence, to find the prime of sul- brought it to absolute neutrality by a small 
phuric acid, we make this proportion: portion of potash, we may take 7.S for the 

^ 41.6 : 58.4 : : 3.56 : 5 = prime of sulphu- prime, 
lie acid. M. Vauquelin subjected the acid, as it 

3. Sir H. Davy obtained from 100 grains exists in the dry sorbates of lead and cop- 
of fluor spar in powder, acted on with re- per, to igneous analysis; and obtained the 
peated quantities of sulphuric acid, and following results: 

ignited, 175.2 grains of sulphate of lime. Hydrogen, 16.8 
Now, since 100 grains of sulphate of lime Carbon, 28.3 
contain, as above, 41.6 of lime, we have Oxygen^ 54.9 
this proportion: 

100 : 41.6 : : 175.2 : 72.te = lime, corres* 100.0 

ponding to 175.2 grains of sulphate, and Now we must find such an assemblage 

which previously existed in the 100 gr. of of the primes or atoms of these elements, 

fluor spar. If from 100 we subtract 72.88, as will form a sum-total of 7.5i and at the 

the difference 27.12 is the fluoric acid, or same time be to each other, in the above 

the other ingredient of the fluor, which sa- proportions. The following very simple 

turated the lime. Now to find its prime rule will give a ready approximation; and 

equivalent, we say, by a common sliding scde, it may be work- 

72.88 : 3.56 : : 27.12 : 1.325 = the prime ed bv inspection, 
or atom of fluoric acid from Sir H. Davy's Multiply each proportion per cent, by 

experiment. Had we taken Dr. Thomson's the compound prime, and compare the 

number 3.625, as representing tjie atom of products with the multiples of the consti- 

Ume, the atom of fluoric acid would come tuent primes. You can then estimate the 

oat 1.3015. As the Doctor had a particu. number of each prime requisite to compose 

lar hypothesis to support, which required the whole. Thus, 

Theory. Experiment 
0.168 X 7,5 c= 1.2600 or 10 hydrogen = 1.25 16.7 16.8 
0J283 X 7.5 = 2.1225 3 carbon = 2.25 30.0 28.3 
0.549 X 7.5 = 4.1175 4 oxygen = 4.00 53.3 54.9 

7.50 100.0 loo.a 

The difierences between these theoreti- one of the quantities per cent, may stand 

eal and experimental proportions, are pro- opposite the nearest estimate of a multiple 

bably within the Umits of the errors of the prime of that constituent. Thus we know 

latter in the present state of analysis. that hydrogen, carbon, and oxygen, bear 

tf on Dr. Wollaston's scale we mark with the relation to each other of 1, 6, 8; and, 
a type or a pen, 2h, 3h, &c. up to lOh; of course, the latter two, that of 3 to 4. 
2c, 3c, 4c, 5c; and 2n, 3n, 4n; respectively But 54.9 oxygen, being more than one half 
opposite to twice, thrice, &c. the atoms of of 100, the weight of oxygen in the com- 
hydrogen, carbon, and nitrogen, as is al- pound prime is more than the half of 7.5^ 
ready done for oxygen, (wiUi the cxcep- and therefore points to 4. Place 54.9 op- 
tion of Uie fourth, where copper stands), posite 4 oxygen, (where copper stands), 
we shall then have ready approximations we shall find 18 opposite 10 hydrogen, 
to the prime components, by mspection of and 30.7 opposite 3 carbon. Here we 
tbc scale. Move the. sliding part, so that see the proportions of carbon and by- 
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drogen, are both greater than by Vau- sime number of atoms, as ene Tolumeof 

queTin*8 analysis. Try 51 opposite 4 oxy- oxygen. As this hypothesis is destitute of 

gen, then opposite 3 carbon we have, 28.7, proof, it evidently should be discardedfrom 

and opposite 10 hydrogen 16.9. The pro- physical science. Since the volumeof hydro- 

{>ortions I have calculated arithmetical- gen is equal in weight to 1-lGth the weight 

y above, seem somewhat better approxi- of the volume of oxygen, the former two 

mations; they were deduced from hydro- systems are mutually convertible, by nnilti- 

rm 0.125, and carbon 0.75, instead of plying the number oxygen, in the oxygen 

132 and 0.754, as on the scale. ratio, by 16, or 4 X 4, to obtain the number 

If the weight of the compound prime is in the hydrogen scale; and this is re-conver- 

not given, then we must proceed to estimate ted by the inverse operation, namely, divi- 

Ihe nearest prime proportions, after inspec- ding by 16, or by 4 X 4. 
tion of those per cent The scale may be C^. Wollaston's scale, and Sir H. Davy's 

used with advantage, as just now explained, proportional numbers, are adapted to Uie 

The following case has been reckoned dif- idea that water is a compound of 1 hydro- 
ficult of solution, and has been even involved gen + 7.5 oxygen by weight, or 15 + 1 by 
in an algebraic formula. Iict us suppose a volume. Their mutual conversion is there- 
vegetable acid, containing combined water,, fore very easy, for if we add to Dr. WoUas- 
whoae prime equivalent is to be deter- ton's number, its half, the sum is Sir H. 
mined by experiment. A crystallized salt Davy's; and of course, if we subtract from 
is made with t/, for example, and a deter* the number of the latter, its third, the re- 
minate quantity of soda. Suppose the al- roainder is Dr. WoUaston's number. There 
kali to form 26 per cent of the salt. The is one very frequent variation in the weights 
rest is water and acid. Dissolve 100 grains, of the primes among the best writers, 
and add them to an indefinite quantity of namely, doubling or halving the number, 
the solution of any salt, with whose base This difference is occasioned generally by 
the vegetable acid forms an insoluble com- an uncertainty about the first term or pro- 
pound. Dry and weigh this precipitate, portion in which the body combines with 
Without decomposing the latter, we have oxygen; some chemists reckoning that a 
sufficient data for determining the prime protoxide which others consider a deutoz- 
equivalent of the real acid. We make this ide. Thus Sir H. Davy gives 103 as the 
proportion: As the weight of soda is to it9 number representing iron; from which, if 
prime equivalent, so is the weight of the ^^ deduct —^ « 34^, the remainder 68.r 
precipitate to the prime of the compound. .^ „^^, ^^^ J,^ ^ 34 5 ^^e number of Dr. 

^^I^\^^F''''^l?'''VT^''^^^^^^^ Wollaston. But Mr. Porrett has very in- 
lead to have been obtamed; then 26 ; 3.95 : : . , , ... . %$ : ,-. - 

148:22.1 = the prime of the salt of lead. Kcn«ously shown that perhaps -j- = 17.5, 

From this, if we deduct the weight of the " to be preferred. 

prime equivalent of oxide of lead, = 14, Essences. Several of the volatile or 

vehave 8.1 for the prime equivalent of the essential oils are called essences by the 

acid. And the crystallized salt must have perfumers. 

consisted of. Ether. ' A very volatile fluid, produced 
Dry acid, 53.3 by the distillation of alcohol with an acid. 
Soda, 26.0 When strong sulphuric acid is poured 
Water, 20.7 upon an equal weight of alcohol, the fluids 
— ~ unite with a hissing noise and the produc- 
100.0 lion of heat, at the same time that a fra- 
As the above numbers were assumed grant veg^etable smell is perceived, resem- 
merely for arithmetical illustration, the wa- bling that of apples. It is much better and 
ter is not atomically expressed. Indeed safer, however, to add the acid by small 
the problem of finding the acid prime, does portions at a time, at such intervals as that 
not require the salt to be either dried or no perceptible heat may be produced. The 
weighed. A solution would suffice. Sa- mixture may be made in a glass retort, and 
turate a known weight of alkali, with an the distillation performed by regulated 
unknown quantity of the crystallized acid, heat on a sand-bath, a larg^ tubulated re- 
Add this neutral solution, to a redundant ceiver being previously well adapted, and 
quantity of solution of nitrate of lead, kept cool by immersion in water, or the 
Wash, dry, and weigh the insoluble pre- frequent application of wet cloths. A bent 
cipitate, and apply the above rule. glass tube luted to the tubulure of the re- 
There are three systems of equivalent ceiver, and having its extremity immersed 
numbers at present employed: 1st, That in a little water or mercury, will allow the 
having oxygen as the radix; 2d, That hav- gases to escape, and confine the condensi- 
ing one volume of hydrogen, as the ra^z; ble vapour. The first product is a fragrant 
3d, That having two volumes of hydrogen spirit of wine, which is followed by the 
as the radix, on the Daltonian supposition, ether, as soon as the fluid in the retort be- 
that two volumes of hydrogen contain the gins to boil. At this period, the upper part 
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of the receiver is covered witb large dis* it throws down in a black ]>recipitate. 
tinct streams of the 6uid which run down Mixed with the muriatic solution of gold, 
its sides. After the ether has passed over, it retains a portion of the metal in solution 
sulphurous acid arises, which is known by for some time. 

its white fume and peculiar smell. At this * To ^ve ether its utmost purity, we 
period the receiver must be unluted and must add to the common purified ether, dry 
removed, care being taken to avoid breath- subcarbonate of potash in powder,^ till the 
ing the penetrating fumes of the acid; and last portions are not wetted, and draw off 
the fire must at the same time be modera- the ether by distillation. Its sp. gr. will 
ted, because the residue in the retort is fall from 0.775 to 0.746. Being thus de- 
disposed to swell. A light yellow oil, prived of its water, it must next be ireed 
called sweet oil of wine, comes over after from alcohol, by digesting it on dry muriate 
the ether, and is succeeded by black and' of lime, and decanting Uie supernatant li- 
foul sulphuric acid. The residue varies in quid, which is ether of sp. gr. 0.632 at 60*» 
its properties according to the management according to Lowitz. Distillation increases 
of the heat. If the fire be much increased its density to 0.7155 at 68^, according to 
toward Uie end of the process, the sulphu- M. T. de Saussure. 
rous acid that comes over, will be mixed Ether boils in the atmosphere at 98^ F. 
with vinegar. and in vacuo at — - 20*^. The density of its 

The ether comes over mixed with alco- vapour as determined by M. Gay-Lussac, is 
Kol and some sulphurous acid. It was 2.586, that of air being 1. Ether admitted 
usual to add some distilled water to this to any gas standing over mercury, doubles 
product, which occasioned the ether to rise its bulk at atmospheric temperatures. If 
to the top. Rectification is absolutely ne- oxygen be thus expanded vnt\ ether, and 
cessary, if the ether have a sulphurous then mixed with three times its bulk of 
smell; and this is indeed the better method pure oxygen, on being kindled it explodes, 
in all cases, because the water added in the forming carbonic acid and water. By de- 
old method always absorbs about one-tenth tonating such a mixture M. de Saussure 
part of its weight of ether, which cannot has lately inferred ether to consist of 
be recovered without having recourse to Hydrogen, 14.40 

distillation; and also because the ether is Carbon, 67.98 

found to absorb a quantity of the water. Oxygen, 17.62 

Previous to the rectification, a small quan- i.....^_ 

tity of black oude of manganese should be 100.00 

added, shakinir the mixture occasionally mu -x* ^ « 

during 24 hoL. Proust prefers cleaJ ^/^"« rai^tT.r'«^o^* correspond 
slaked lime, as recommended by Woulfej ^ 21^^*"^ «^**' ^IH 

observing that the bottle must not be above waier, i-f,vo 

three parts filled, and that it must be moTcd -^^ ^^ 

about in cold water for some minutes be- ^ «^„.i„ « ^«;«^„ "il«\.* 

fore the cork is taken out. %T^^ 5%^'^^ t P"?'^? ^^f^""^ ^' «>«- 

The inexperienced chemist must be re- ''T^corloT^ht^ )^ -^^fhrs 
minded, that the extreme inflammabiUty of ?\,SrZ\rt..^^^^ "" 

alcohol, and still more of ether, the dan- ^ ^LTlnT\' nLJl'\ " 1-125 

ger of explosion which attends the sudden ^^ ^8^" + 1 o^y&en* i 

mixture and agitation of concentrated acids 

and alcohol; and the suflTocating effect of ^-^^ 

the elastic fluids, which might fill the Or 6 hydrogen -f 5 carbon + 1 oxygen. 

apartment if inadvertently disengaged; are By passing ether through a red-hot por- 

all circumstances which require cautious celain tube, it is resolved into heavy in- 

management. flammable air, a viscid volatile oil, a little 

Sulphuric eihsT is a very frag^nt, light, concrete oil, an#charcoal and water, 
and volatile fluid. Its evaporation pro- Ten parts of water combine with one of 
duces extreme cold. It is highly inflamma- ether. Sulphuric acid converts ether in^o 
ble, bums with a more luminous flame than sweet oil of wine. If a veir little ether be 
alcohol, which is of a deep blue, and emits thrown into a large bottle filled with chlo- 
more smoke. At 46' below of Fahr. it rfne, a white vapour soon rises, followed by 
becomes solid. It dissolves essential oils explosion and flame. Charcoal is depo- 
and reuns, and camphor very plentifully, sited, and carbonic acid gas formed. 
By long digestion it dissolves l-13th of If we apply to ether that principle of re- 
sulphur in the light, and l-17th in the dark, search invented by M. Gay-Lussac, and so 
This preparation Mr. Favre recommends successfully applied by him to iodine and 
as an excellent test of lead in wine, which prussic acid, we shall find that, 
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3 volumes of oleBuit gas, = 0.9722 X 2 == 1.9444 

1 do. VApoar of water, =0.6349 

Condensed into one volume of vapour of ether = 2.5693 

Which is very nearly the experimental sp. gr. = 2.5860 

On this view, the vapour of ether con- ofaqueous vapour consists of one volume oF 
tains one4idf of the combined water, that hydrogen, and half a volume of oxygen, 
the vapour of alcohol does. Hence the ratio of the weights of the con- 
But two volumes of olefiant gas consist of stituents will become, on die hypothetical 
four volumes of hydrogen, and four of car- oxygen scale, in which half a volume or 
bon, in a condensed state; and one volume oxygen represents one atom, 

5 atoms hydrogen, = 0.125 X 5 = 0.625 ... 13.513 
4 casbon. = 0.750 X 4 = 3.000 ... 21.622 

1 oxygen, = 1.000 X 1 = 1.000 ... 64.865 

4.625 100.000 

These proportions differ from those of Mem, tPAreueil, i. 343. Eight years there- 

If. de Saussure, in making the carbon a after, he modified these results into 46.5 

little more, and the oxygen a little less, acid + 53.5 alcohol, (32.6 olef. gas + 20.9 

than he found. water).— 7Va<*^, iii. 97T. 

Ethers, exactly the same with the sulphu- According to MM. Colin and Robiquet^ 

ric, may be obtuned by passing alcohol (Jtimalet de Ckhme et de Phytifuet *• P« 

through phosphoric and arsenic acids con- 348.) one volume of muriatic ether, passed 

centrated and heated. through a porcelain tube at a duU red heat. 

Another kind of ethers are those which is resolved into a mixture of one volume 
result from the combination of the alcohol olefiant gas, and one volume muriatic gas. 
with the acid employed to make them. By adding the density of 
JKine such ethers are known. Muriatic olefiant gas = 0.9722 to that of 
ether, nitric eiher, hydriodic ether, acetic muriatic acid gas as 1.2840 
ether, benzoic ether, oxalic ether, citric _— 
ether, tartaric ether, gallic ether; the first We have the sum = 2.2562, which it near- 
four are more volatile than alcohol; the ly the sp. gr. of the vapour by experiment 
rest are much less so, for they boil with = 2.2190. 
more difficulty than water. When a lighted taper is brought near 

Muriatic ether. It is formed by saturat- the surface of this ether, it immediately 
ing idcohol with muriatic acid gas; or still takes fire, and bums with a greenish flame, 
better by mixing together equal bulks of Muriatic gas, carbonic acid, and water re- 
alcohol and concentrated liquid muriatic suit. Similar products are obtained by 
acid, and heating the mixture in a glass re- firing a mixture of its vapour with oxygen, 
tort connected with a Woulfe's apparatus, either by the taper or electric spark. If 
The first bottle should contain a quantity the oxygen be to the vapour in the ratio of 
of water, at about 80® F.; the second should 3 to 1, a violent detonation takes place, 
be surrounded with ice. From 10 ounces which breaks common eudiometers, 
of acid, and an equal bulk of alcohol, 1.2 Water dissolves of muriatic ether a vo- 
ounces of ether may be obtained. lume equal to its own, at mean pressure 

Under the barometric pressure of 30 and temperature. The solution has a sweet 

inches, this ether is always gaseous at 51®, and cooling taste, analogous to that of pep- 

and all higher temperatures. In the state permint. Although it be very soluble in 

of gas it is colourless, and without action alcohol, water separates the whole of it. 

on litmus, or violets. Itm odour is very Chlorine instantlV decomposes muriatic 

strong and analogous to that of sulphuric ether. Nitrate of silver and protonitrate 

ether; its taste is perceptibly saccharine; of mercury, two salts, which suddenly oc- 

and its sp. gr. compared to that of air is casion precipitates in waters containing 

2.219. muriatic acid, either free or combined with 

In the liquid state at 40® F., its sp. gr. is a salifiable base, produce no immediate 

0.874. Poured on the palm of the hand, it cloud with this ether. It is only after some 

immediately boils, and produces much hours contact that we begin to perceive an 

cold. At a dull red heat, muriatic ether is action; and even after three months, the 

converted into muriatic acid gas, and ole- muriatic acid is not completely thrown 

fiantgas, with, most probably, water; for down. These experiments must be made 

M. T^enard gave for its composition, from in phials closed with well ground stoppers, 
the mean of many eudiometric, and other The ether produced by treating certain 

experiments, acid 29.48 -{- carbon 36.6 -|- muriates, especially the fuming muriate, 

oxygen 23.28 + hydrogen 10.64 =s 100.— or chloride of tin, with alcohol, is muriatic 
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ether. The only diffbrence which exists ide of siote, carhonic scid gtB, nitrous 
between the former and this kind, is thjit acid gas, acetic acid, and a substance ea- 
the ether formed with the acid, is a little sily carbonized. We are thus led to sup- 
more volatile than the ether made with pose that a portion of the alcohol is com- 
the chlorides. pletely decomposed by the nitric acid, that 
J>/Urie ether. This ether is prepared by it yields almost all its hydrogen to the ozy- 
distiUing equal parts by weight or alcohol gen of this acid, and that hence result all 
and the aquafortis of commerce. After 9ie products, besides the ether, whilst the 
haTinc^ introduced them into a retort capa- alcohol and the nitrous acid unite to con- 
ble of holding double the bulk, it must be stitute the ether properly so caUed. The 
put in connexion with a Woulfe's appara- whole ether comes over as well as the azote, 
lus, of which the first bottle is empty, and protoxide of azote, deutoxide of azote, and 
the other four half filled with saturated carbonic acid. As to the water, nitrous 
brine. The whole bottles must be put into and acetic a^ds, they are disengaged only 
an oblong box, and surrounded with a mix- in part, as well as a portion of the alcohol 
tore of snow and salt. We then apply t and nitric acid which escape their recipro- 
gentle heat from a charcoal chauffer. As cal action. In fact, the easily charred mat- 
soon as the liquor begins to boil, we must ter remains in the retort along with a little 
instantly withdraw the heat, and, if neces- acetic acid, about 78 parts <^ nitric acid, 
sary, check the violence of the ebullition 60 of alcohol, and 284 of water, supposing 
by the application of a moist sponge, or that we had operated upon 500 parts of al- 
rag, to the retort. The operation is finish- cohol, and as much dilute nitric acid, 
ed, when it spontaneously ceases to boil. It is because there is formed so great a 
By this time the product forms a little quantity of gas, that the salt water and re- 
more than one-third of the alcohol and frigeration are required. Without these 
add employed** precautions, the greater part of the ether 

+ jt •*« A.^^^«« A- 7W#««« Vi%m^ A.. J»«*. would be carried off into the atmospheres 

^Afurm pti^%% for mnm. Ether, by Pro^ ^^ even with them, some is always lost, 
/cwor R. Hare, M. D. q^ unluting the apparatus, there is found 

The making of mtrous ether is a critical in the first bottle a large quantity of yel- 
process. The action of the materials will lowish liquid, formed of much weak alco- 
often spontaneously increase so as to pro- hoi, of ether, with nitrous, nitric, and ace- 
duce explosion. It may be conducted with tic acids. In the second, we find on the 
ease and safety by means of a three necked surface of the salt water, a pretty thick 
bottle represented by fig. 7. (See plate, at stratum of ether contaminated with a little 
the end of the work, which exhibits the acid and alcohol. In the third, a thinner 
eudiometers.) The two outermost necks layer of the same, and so on. 
are furnished with funnels, and the central These layers are to be separated from 
one with a tube bent a Uttle more tlian at the water by a long-necked funnel, mixed 
right angles, and passing through ice to with the liquid of the first bottle, and re- 
the bottom of a bottle surrounded by the distilled from a retort by a gentle heat, into 
same. The acid and alcohol ought to be a receiver surrounded with ice. The first 
very strong. Let a gill of the latter be product is an ether, which may be entirely 
poured into the bottle, and then add as deprived of acid, by being placed in con- 
much acid as will make it boil briskly. Uct with cold quicklime in a phial, and de- 
When the effervescence relaxes, add more canted off it, in about half an hour. From 
acid until the addition of this produces no a mixture of about 500 parts of alcohol, 
great effect. Then add more alcohol, and and as much acid, about 100 parts of ex- 
again more acid, till the bottle becomes cellent ether may be procured, 
one third full. The ether will be rapidly Nitric ether in its ordinary state is a li- 
formed and collected in the bottle into quid of a yellowish-white colour. It has 
which the recurved tube leads. This tube an odour analogous to that of the preced- 
is represented in the plate of about one ing ethers, but much stronger, so that its 
thu-d of the proper length. There should inhalation into the nostrils produces a spe- 
be a triangular wooden trough adapted to cies of giddiness. It does not redden lit- 
it for holding ice or snow. mus. Its taste is acrid and burning. Its 

It might be an improvement if another gp. gr. is greater than that of alcohol, and 

neck were added, through which the resi- less than that of water. It boils at 70® P. 

dual liquor might be drawn out. With this or at that temperature sustains a column 

addition, the distillation of ether might be equal to 30 inches of mercury. Poured 

conducted in a way analogous to that of into the hand, it immediately boils, and 

the distillation of whiskey by the celebrated creates considerable cold. It is sufficient 

Scotch still.f to grasp in our hands a phial containing it, 

* But ether is not the sole product of the to see bubbles immediately escape. It t&es 

operation. We obtain also much protoxide fire very readily, and bams quite away, 

of azote and water, a little azote, deutox- . witli a white flame. 
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When agitated with 25 or 30 times its milky aspect, but wluch by dieir umon 

\7eight of water, it is divided into three form a transparent liquid. It is purified 

portions. One, the smallest, is dissolved; by repeated washings with water, 

another is converted into vapour; and a This ether does not redden litrausj its 

third is decomposed. The solution be- smell is strong, and analog^s to that of 

-comes suddenly acid; it assumes a strong the rest. Its sp. gr. is 1.9206 at 72* F. It 

smell of apples; and, if after saturating assumes in the course of a few dajrs a rose 

with potash the acid which it contains, it colour, which becomes no deeper by time, 

be subjected to distillation, we withdraw and which mercury and potash instantly 

the alcohol, and obtain a residue formed remove, by seizing the io^ne, which occa- 

of nitrate of potash. We see here that sions it. 

there is a separation, of one part of the Hydriodie ether boils at 156* P. At or- 

two bodies, which constitute the ether, dinary temperatures, it does not kindle by 

I^ft to itself in a well stopped bottle, the the approach of a lighted taper to its sur- 

ether suffers a spontaneous change, for it face, but only exhales purple vapourv, 

becomes perceptibly acid. By distillation, when poured drop by drop on buraing^ 

acid is instantly developed, which shows coals. Potassium keeps in it, without ai- 

that heat favours its decomposition. If in- teration. Potash does not instantaneously 

stead of exposing the nitric ether to a dis- change it. The same may be sud of nitric 

tilling heat, we make it traverse an ignited and sulphurous acids, as well as chlorines 

tube, it is completely decomposed. 41.5 By passing it through an incandescent tube, 

partsofether thus decomposed, yielded 5.63 it is converted into a carburetted infiam- 

water, containing a little prussic acid; 0.40 mable gas; into dark brown hydriodie acid; 

of ammonia; 0.80 oil; 0.30 of charcoal; 0.75 into charcoal; and floccuU, whose odour i« 

carbonic acid; 29.9 of gases, formed of deu- ethereous, and which M. Gay-Lussac con- 

toxide of azote, azote, subcarburetted hy- aiders as a sort of ether, formed of hydri- 

drogen, and oxide of carbon. The loss odic acid, and of a vegetable product di£- 

amounted to 3.72. ferent from alcohol. These flakes melt in 

It is very slowly decomposed *by potash, boiling water, and assume on cooling the 

When combined with nitrous acid gas or transparency and colour of wax. They 

acetic acid, so intimate a union is effected, are much less volatile than hvdriodic ether, 

that in making the compound pass through and evolve much more iodme when pro- 

the most concentrated alkalis, only a small jected on glowing coals, 

portion of its acid is separated. Accord- Ethers from vegetcAle acids. Almost all 

ing to M. Thenard, from whose excellent the vegetable acids dissolve in alcohol, and 

memoir in the first vokime of the Memoircs separate from it again by distillation, with- 

d*Arcueil the above interesting facts are out any peculiar product being formed, how- 

taken, nitric ether is composed in the hun- ever frequently we act upon tfie samei:][uan- 

dred parts of tity of acid and alcohol Such is the case 

r-o^K^^ oQ fi« ^« A »>«;«i^- «3 ft at least with the tartaric, citric, matic, ben- 

Az te 28.65or4pnmes 3.0 ^oic, oxalic, and gallic acids. But this can- 

Hvdroeen 8 54 7 875 "^* ^® *^*^ °^ ^^ acetic. The action 

rfc? « ^ AQt:<.^ e ATAnn of this acid on alcohol is such, that by 

Oxygen 48.52 5 JMO ^^^^ ^f ^^^^^ distillationB. the twi 

10 625 ^^^^* disappear, and form a true ether; 
whence it has been inferred by M. Thenard, 

Perhaps with a little management we that this fluid is probably the only one of 
might coax these refractory atoms into a thevegetable acids at present known, which 
better correspondence with M. Thenard's can exhibit by itself the phenomena of 
results; but in such freaks of fancy, it is etherization. But if instead of putting the 
foolish to indulge. This distinguished che- vegetable acids alone in contact with alco- 
roist indeed admitted, that the analysis is hoi, we add to the mixture one of the con- 
imperfect; and promised to repeat it in centrated mineral acids, we can then pro- 
anotlier and better way by explosion with duce with several of them compounds ana- 
oxygen, of which gas, nitric ether, from its logons to the preceding ethers. The mi- 
great volatility, quintuples the volume, at neral acid probably acts here by con- 
ordinary temperatures, densing the alcohol, aiid elevating the tem- 

Hydriodic ether. M. Gay-Lussac, to whom perature, to such a degree as to determine 

the formation of this ether is due, obtained the requisite chemical reaction. 

it by mixing together equal bulks of alco- Acetic ether was discovered by Scheele, 

hoi and a coloured hydriodie acid, sp. gr. but first accurately examined by M, The- 
1.700, distilling the mixture by the heat of nard. 

ft water bath, and diluting with water the Take lOp parts of rectified alcohol, 63 

product which gradually collects in the re- parts of concentrated acetic acid, 17 parts 

ceiver. The ether precipitates in the form of sulphuric acid of commerce. After hav- 

of small globules, which have at first a ing mixed the whole, introduce them into 
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a tabulated gUss retort, connected with a a tabulated retort, and distil into a refri^- 

l*r©e globular receiver surrounded with rated receiver, stopping the operation when 

cold water. On applying heat, the liquid two-thirds have passed over. Atmosphe- 

cnters into ebullition; and when 123 parts rical air, and traces of muriatic acid, are 

of ether have passed over, the process may the only gaseous products. The first por- 

be stopped. To render it perfectly pure, tion of the liquid is alcohol charged with 

we have only to place it, for half an hour, a little acid, but the Ust will contain acer- 

in contact with 10 or 12 parts of the caus- tain quantity of benzoic ether, which is 

tic ]>otash of the apothecary, in a corked easily separable by water. A larger quan- 

phial, and to agitate from time to time, tity of this ether remains in the retort, co- 

Two strata will form; the undermost tliin, vered by a pretty thick stratum, consisting 

composed of potash and acetate of potash of alcohol, water, muriatic, and benaoic 

dissolved in water; the uppermost much acids. By repeated aifusions of hot water 

more considerable, consisting of pure into the retort, this stratum will be finally 

ether, which may be separated by a long- dissolved. It is easy thus to procure ben- 

oecked funnel. The sulphuric acid does zoic ether. But as so made, it is always 

not enter at all into the composition of this contaminated wilb a portion of benzoic 

ether. It merely favours the reaction of acid, which renders it solid at ordinary 

the alcohol and acetic acid. This mode is temperatures, and makes it act on litmus. 

much better than the old one, of distilling It may be purified by agitation with a small 

many times over, the some mixture of ace- quantity of alkaline solution, and subse- 

tic acid and alcohoL Or we may obtain an quent washing with water. There is no 

excellent acetic ether, very economically, muriatic acid found in this purified ether. 

hy taking 3 parts of acetate of potash, 3 of Ethertfrotn oxalic acid, citric, &c. When 

concentrated alcohol, and 2 of oil of vi- we make a solution of 30 parts of oxalic 

triol; introducing the mixture into a tubu- acid in 35 parts of pure alcohol, and hav. 

fated retort, and distilling to perfect dry- ing added 10 parts of oil of vitriol, we 

ness; then mixing the product with the subject the whole to distillation till a liule 

fifth part of its weight of oil of vitriol, and, sulphuric ether begins to be formed, we 

hy a. careful distillation, drawing off as shall find that nothing but alcohol slightly 

much ether as there was alcohol employed, etherized has passed into the receiver, and 

Acetic ether is a colourless liquid, hav- there remains in the retort a brown co- 

ing an agreeable odour of sulpiiuric ether loured strongly acid liquor, from which, 

and acetic acid. It does not redden litmus on cooling, crystals of oxalic acid fall 

paper^ or tincture of turnsole. Its taste is down. But when we dilute the residual 

peculiar. Its sp. gr. is 0.866, at 44.5^ F.^ liquor with water, a matter is separated 

Under the ordinary atmospheric pres- similar to what the benzoic acid yielded, 

sure, it enters into ebullition at 160^ Fahr. scarcely soluble in water, very abundant, 

A lighted taper brought near its surface at and which is obtained pure by washing it 

(Mdinary temperatures sets fire to it, and it with cold water, and removing, by a little 

bums with a yellowish-white fiame. Ace- alkali, the excess of acid which it retains. 

tic acid is developed in the combustion. If we treat in the same way, the citric 

It is not changed by keeping. Water at and malic acids, we obtain similar products. 

62* dissolves a 7i part of its weight. The three substances resulting from these 

When thus dissolved in water, it exer- three acids have analogous properties. 

cises no action on litmus, and it preserves They are all yellowish, somewhat heavier 

its characteristic odour and taste. But than water, void of smell, perceptibly so- 

when this solution is put in contact with luble in water, and very soluble in alcohol, 

the half of its weight of caustic pot- from which they are precipitated by wa- 

ash, its odour and taste disappear. It is ter. They differ from each other in taste. 

ROW completely decomposed. Hence, if 'that made from oxalic acid is faintly as- 

we submit this liquid to distillation, alco- tringent; that from the citric acid is very. 

hoi passes over, and acetate of potash re- bitter. The first is the only one which is 

mains. Acetic ether is, like all the others, volatile; it is vaporized with boiling water, 

very soluble in alcohol, and separable from and by this means it is easily obtained 

alcohol by water. Its other properties are white. When heated with a solution of 

unknown. It is used only in medicine, as caustic potash, they are all three decom- 

an exhilarant and diuretic. posed, and vield alcohol, along with their 

Bentaie ether. The presence of a mine- peculiar acids} but no trace of sulphuric 

ral acid is indispensable to ite formation, acid. 

as well as that of the remaining vegetable Tartaric add is also susceptible of com- 

ethers. bining with alcohol like Uie preceding 

Take 30 parts of benzoic acid, 60 of al- acids. But it presents some curious phe^ 

cohol, 15 of strong muriatic acid. Intro- nomena. The experiment of its forma- 

duce these ingredients mixed togther into tion, must be conducted in the same way 

Vol- II. 6 
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ti with oza£c acid. We must emfioj 30 fer in tbdir tendency to fljr off; the heat 

. parts of tartaric acid, 35 of alcohol, 10 of must be venr carefiilly adjusted; but in 

oil of vitriol, and distil the mixture till a other cases this is less necessary, 

little sulphuric ether begins to be formed. As evaporation consists in the assamp- 




wepour in water, in hope of separating, as phere. A current of air is likewise of ser- 
in the preceding cases, a peculiar combi- vice in this process, 
nation of the vegeUble acid and alcohol. , • In treating of alum, I alluded to a mc- 
But let us add by degrees solution of pot- thod of evaporating liquors lately introdu- 
ash, we shall throw down much cream of ced into lai^ manufactories. A wateiv 
tartar; then, after having just saturated the tight stone cistern, about three or four feet 
redundant acid, if we evaporate the liquid, broad, two feet deep, and 20, 30, or 40 feet 
and treat it in the cold with very pure al- long, is covered above by a low brick arch, 
cohol, we shall obtain, by evaporation of At one extremity of this tunnel a grate is 
the idcoholic solution, a substance which, built, and, at the other, a lofty dumney. 
on cooling, will become more simpy than When the cistern is fiUed* and a strong fire 
the matter was, before being treated with kindled in the reverberatory grate, tfatt 
potash and alcohol. This substance, which flame and hot air sweep along the surface 
18 easily prepared in considerable quantity, of the U^or, raise the temperature of the 
has a brown colour, and a very bitter and uppermost stratum, almost instantly, to 
slightly nauseous taste. It is void of smell near the boiling point, and draw it off in 
and acidity, and is very soluble in water vapour. The gKat extent, rapii^ty, and 
and alcohol. It does not precipitate mu« economy of this process, recommend it to 
riate of lime, but copiously the muriate of general adoption on the great scale, 
barytes. When calcined it diffuses dense Mr. Barry has lately obtained a patent 
fumes, whidi have the odour of garlic, for an apparatus, by which vegetable ex* 
and at the same time it leaves a char- tracts for the apothecary may be made at 
coaly residue, not alkaline, contuning a very gentle heat and in tmicuo. From 
mucn sulphate of potash. Finally, if dis- these two circumstances* extracts thus pre« 
tilled with potash, it is resolved into a very pared differ from those in common use, not 
strong alcohol, and much tartrate of pot- only in their physical, but medicinal pro- 
ash. This substance is therefore a combt- perties. The taste and smell of the ex* 
nation analogous to the preceding. But tract of hemlock made in this way are re- 
what is peculiar to it, is its sirupy state, and markablv different, as is the colour both of 
the property it possesses of rendering so> the soluole and feculent parts. The form 
luble in the most concentrated alcohol the of apparatus is as follows:-^ 
sulphate of potash, which of itself is inso- The evaporating pan, or still, is a hemi* 
luble in ardent spirits. It is perhaps ow- spherical dish of cast-iron, polished on its 
ing to this adipixture of sulphate of potp inner surface, and furnished with an air* 
ash, that it want% the oily aspect belong- tijgfat flat lid. From the centre of this a 
ing to all the other combinations of thia pipe rises, and bending like the neck of n 
genus. retort, it forms a declining tube, which ter* 

These vegetable-acid ethers may be con* minates in a copper sphere of a capacity 

sidered either as compounds of acid and three (four?) times greater than that dT the 

alcohol, or of the ultimate constituents of still. There is a stop-cock on that pipe, 

the former with those of the latter.* midway between the still and the globe, 

Ethiops (Martial). Black oxide of and another at the under side of the Utter- 
iron. The manner of setting it to work is this: 

Ethzofs (Minxbal). The black sul* The juice, or infusion, is introduced 

phuret of mercury. throu|^ a large opening into the polished 

Evaporation. A chemical operation iron still, which is then dosed, made air- 
usually performed by applying heat to any tight, and covered with water. The stop- 
compound substance, in order to dispel the cock, which leads to the sphere, is also 
volatile parts. It differs from distillation shut. In order to produce the vacuum, 
in its object, which chiefly consists in pre* ateam, from a separate apparatus, is made 
serving the more fixed matters, while the to rush, by a pipe, throng the sphere, till 
volatile substances are dissipated and lost it baa expelled all the air, ibr which five 
And the vessels are accordingly different, minutes are commonly sufficient. This is 
evaporation being commonly made in open known to be effected, by the steam issuing 
shallow vessels, and distillation in an appa- uncondensed. At that instant the copper 
ratus nearly closed from the external air. sphere is closed, the steam shut off, and 

The degree of heat must be duly regu- cold water admitted on its external sur- 

fated in evaporation. When the fixed and face. The vacuum thus produced in the 

more volatile matters do not greatly dif- copper sphere, which contains four-fifths 
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of the air of the whole apparatus, is now to stand two minutes. If the absorption . 

partially transferred to the still, by open- were very considerable, more nitrous gas 

mg^ the intermediate stop-cock. Thus, was added, till all the oxygen appeared to 

four-fifths of the air in the still rush into be absorbed. The residual gas was then 

the sphere, and the stop-cock being shut transferred into a glass tube two feet long, 

again, a second exhaustion is effected by and one-third of an inch wide, graduated 

Steam in the same manner as the first was; to tenths and hundredths of an ounce 

after which, a momentary communication measure; and thus the quantity of oxygen 

is again allowed between the iron still and absorbed was measured by the diminution 

the receiver; by this means, four-fifths of that had taken place. 

the air remaining, after the former ezhaus- Von Humboldt proposes that the nitrous 

tion, are expelled. These exhaustions, re- gas should be examined, before it is used, 

peated five or aix times, are usually found by agitating a given quantity with a solu-« 

sufficient to raise the mercurial column to txon of sulphate of iron. 

the height of 38 inches. The water bath. Sir H. Davy employs the nitrous gas in a 

in which the iron still is immersed, is now different manner. He passes it into a satu- 

to be heated, until the fluid that is to be rated solution of green muriate or sulphate 

inspissated begins to boil. Which is known of iron, which becomes opaque and almost 

by inspection through a window in the ap- black when fully impregnated with the gas. 

paratiif , made by fiutening on, air-tight, a The air to be tried is contained in a small 

piece of very strong glass; and the tempe- graduated tube, largest at the open end, 

ratore at .which the boiling point is kept up which is introduced into the solution, and 

is determined by a thermometer. EbtiUu then gently inclined toward the horizon, 

ti9n is continued until tUe fluid is inspissa- to accelerate the action, which will be com- 

ted to the proper degree of consistence, plete in a few minutes, so as to have ab- 

which also is tolerably judged of by its ap- sorbed all the oxygen. He observes, that 

pearanoe through the glass window^ The the measure must be taken as soon as this 

temperature of the boiling fluid is usually is done, othenndse the bulk of the air will 

about 100* F. but it might be reduced to be increased by a slow decomposition of 

nearly 90*. the nitric acid formed. 

In the sixth volume of the Annals of Yolta had recourse to the accension of 

Philosophy, Dr. Prout has described an hydrogen gas. For this purpose, two mea- 

ingenious apparatus by means of which he sures of hydrogen are introduced into a 

can subject substances, which he wishes graduated tube with three of the air to 

thoroughly to dry, to the influence of a gen- be examined, and fired by the electric 

tie heat, conjoined with the desiccating spark. The diminution of bulk, observed 

power of sulphuric acid on bodies placed en after the vessel had returned to its origi- 

wieuo. See Congelation. nal temperature, divided by three, gives 

From M. Blot's report, it seems to have the quantity of oxygen consumed. 

been aacertuned in some. French manufac- Phosphorus and sulphuret of potash 

toriea, that evaporation goes on more ra- have likewise been employed in eudiome- 

pidly from a liquid boiling in a covered try. 

vessel from the top of which a pipe issues, A piece of phosphorus may be introdlU- 

than when the liquid is freely exposed to ced by means of a glass rod into a tube 

the air; the fuel or heat applied, and ex- contuning the air to be examined standing 

tent of surface, being the same in both over water, and suffered to remain till it 

cases.* has absorbed its oxygen; which, however, 

* EvcHLORXNE. Protoxidc of Chlorine.* is a slow process. Or a glass tube may be 

* EuOLASE. Prismatic Emerald.* filled with mercury and inverted, and a 
Eudiometer. An instrument for as- piece of phosphorus, dried with blotting 

certaining the purity of wr, or rather the paper, introduced, which will of course 

quantity of oxygen contained in any given rise to the top. It is there to be melted, 

bulk of elastic fluid. Dr. Priestley's dis- by bringing a red-hot iron near the glass, 

covery of the great readiness with which and the air to be admitted by little at a 

nitrous gas combines with oxygen, and is time. At each addition the phosphorus 

precipitated in the form of nitric acid, see inflames; and, when the whole has been ad- 

AcxD (nitric), was the basis upon which mitted, the red-hot iron may be applied 

he constructed the first instrument of thi^ again, to ensure the absorption of all the 

Idnd. oxygen. In either of these modes l-40th 

His method was very simple: a glass ves- of the residuum is to be deducted^ for the 

sel, containing an ounce by measure, was expansion of the nitrogen, by means of a 

filled with the air to be examined, which littie phosphorus which it affords. 

was transfened from it to a jar of an inch Professor Hope of Edinburgh employs a 

and half diameter inverted in water; an very convenient eudiometer, when sulphu- 

equal measure of fresh nitrous gas was ret of potash or Sir H. Davy's Uquid is used. 

added to it; and the mixture was allowed It consists of two glass vessels, one to hol'i 
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tiiesolQtkmofflulphuretofpotaahfOrolher It is lUted abore, tihat we obtam nitrie 

eudiometric liquor, about two inches in acid and an absorptioD represented by 

diameter, and three inches high, with a three, or nitrous acid and a diminution of 

neck at the top as usual, and a tubulure,to volume represented by four, every time, 

be closed with a stopple in the side near according as the oxyipn or nitrous gas 

the bottom: 6ie other is a tube, about eight predon^inates in the mixture of tliese two 

inches and a half long, with a neck ground gases. Now, since the object is to witb- 

to fit into that of the former. This being draw the whole oxygen from air, we must 

filled with the air to be examined, and iU add the nitrous gas in excess to it, and 

mouth covered with a flat piece of glass, is cause thus a diminution of volume, four 

to be introduced under water, and there in- timea greater than the volume of the con- 

serted into the mouth of the bottle. Tak- tained oxygen. Notwithstanding this pre- 

ing them out of the water, and inclining caution, if we make the mixture in a very 

• them on one side, they are to be well shak- narrow tube, the nitrous vapour would be 

en, occasionally loosening the stopper in a absorbed with difficulty by the water, on 

basin filled with water, so as to adinit this account of the narrow contact, and agita- 

fiuid to occupy the vacuum occasioned by tion would become necessary. But in this 

the absorption. Bottles of much smaller case, nitrous gas, to the amount of 10 or 12 

size than here mentioned, which is calcula- per cent, would be absorbed. It is from 

ted for public exhibition, may generally be this cause, that on mixing 100 parts of air 

employed; and, perhaps, a graduated tube, with 100 of nitrous^ gas, very variable ab- 

ground to fit into the neck of a small sorptions were obtained, of which tne mean 

phial, without projecting within it, may be was 93; whilst air, containing at utmost 21 

preferable on many occasions, loosening it per cent of oxygen, the absorption should 

a little under water, from time to time, as be only four times this quantity, or 84. Nor 

the absorption goes on. is it a matter of indifference, to put the ni- 

* Mr. Dalton has written largely on the trous gas in tlie tube before, or after the 

nitrous gas eudiometer. He says, that 21 other gas; for if we introduce it first, there 

measures of oxygen can unite with 36 might be formed both nitrous and nitric 

measures, or twice 36 = 72 measures, of acids. Knowing these two causes of error, 

nitrous gas; that is, 100 with 171.4 or it is easy to avoid them, by obeying the 

342.8. Phil. Mag. vol. xxiii. and Manch. following injunctions of M. Gay-Lussac. 

Mem. new series, 1. Instead of selecting a very narrow tube, 

M. Gay-Lussac, in his excellent memoir as Mr. Dalton prescribed, we must take a 
on nitrous vapour and nitrous gas, has very wide tube, a tumbler for example, and 
proved, that no confidence can be reposed after having introduced into it 100 of the 
in these directions of Mr. Dalton for ana- air to be examined, we must pass into it 
lyzing gases. Nitrous gas is there fully 100 parts of the nitrous gas. There is in- 
demonstrated to be a compound of equal stantly exhibited a red vapour, which dis- 
volumes of oxygen and azote, and the ap- appears very speedily without agitation, 
parent contraction of their volume is null; . and after half a minute, or a piinute at most^ 
for 100 of the one and 100 of the other the absorption may be regarded as com- 
produce exactly 200 of nitrous jgas. J^itric plete. We transfer the residuum into a 
acid is composed of 100 parts of azote, and gi-aduated tube, and we shall find the ab- 
200 of oxygen, or of 100 oxygen and 200 sorption to be almost uniformly 84 parts, 
nitrous gas; = (lOOo. -|- 100 az.) Nitrous provided atmospheric air was used, one- 
vapour, or, more accurately speaking, m- fourth of which == 21, indicates the ^uan- 
frous acid gas, results fh)m the combination tity per cent of oxygen, 
of 100 of oxygen with 300 of nitrous gas. M. Gay-Lussac shows, by numerous ex- 
Hence, by giving predominance alternate- periments, the accuracy of'^the above pro- 
iy to the oxygen and to the nitrous gas, cess, in varied circumstances. We have 
we obtain 300 of absorption and nitric acid, thus the advantage of estimating the pro- 
or 400 of absorption and nitrtnia acid. The portion of oxygfen in any gas, by an absorp- 
nitrous acid gas is an identical compound, tion four times greater than its own volume; 
very soluble in water, which it colours at so that the errors of experiment are re- 
first blue, then gn^een, and lastly orange- duced to one-fourth, on the quantity of 
yellow. This liquid, with the alkalis, forms oxygen. Now, as we can never commit a 
nitrites. These dear and simple facts con- mistake of four degrees, the error must be 
titute the whole theory of the formation of less than one per cent. We must never 
the nitrous and nitric acids, by means, of ni- agitate, or use an under proportion of ni- 
trous gas and oxygen, and penectly explain trous gas, nor yet carry its excess too far* 
the dinerences of the results of all those who on account of its solubility in water, 
liave operated with them. We have now on- An apparatus for analyzing gases con* 
Iy to snow, how we may render the use of taining oxygen or chlorine, by explosion 
nitrous gas perfectly accurate in eudiome* with hydrogen, was communicated by me 
fry. to the Royal Society of Edinbuigbf and 
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pvblisliad- in the Tohiine of their Tvuiac- tice will render easy. We then introdaee 

tioDS for 181?" and 1818. into the open leg, plunged into a pneuroa- 

J^tcHptim •/ an Jlpparattu fit the Ana^ t«c trough, any eonvenient quantity of the 

IfftU of Gaseout Matter by Explotion. By P^es, from a glass measure tube, contain- 

Dr. Urx. ^^S them previously mixed in determinate 

Th« MialysU of combuttible gwes, and FoP""!""'- Applying a fingw tothe ori. 

- " - fice, we nejt remove it from the trough m 

which it stands, like a simple tube; and by 
a little dexterity, we transfer the gas into 
i^>standl!^t7legi[nt"m'2th^8 0fche"'. *e sealed leg of the syphon. When we 
mical research. The risk of failure to conceive enough to have been passed up, 
which the chemist is exposed, in operating ^* '^"^^ t^* *T\*!L^ .""'* ^-H!^ ^k* 
with the simple tube, from the ejection of ^^7}° » ^^"l '" *f^ '''^•k"!^""> 
the mercury, and escape or introduction of *« «dd«t«>n of a few drops, or by the dis- 
the air; or of injury f^ the bursting of P'«=^™e"t of » Vortion, ^ thrusting down 
the ghus. by the fotiible expam>ion of sSme •"*° " * »™* =7^",^' "^ T^.. ^» ,""•* 

ga.l>us miitnres, ha. given rise to several T!!^'!!' ^ ""***! •"fP««^°"' ^' '« """ 

EuKlifications of apparatus. »' "P"'"^!? fS»»- Applying the fore-finger 

VolU's mechanVsm, which is employed •t^" to the onfice, soas alsototouchtlie 

Tety much at Paris, is complex and expen- f."*^ °f *« P'»^,"» 'V'*' ^« ^h'n approach 

sive,J while h is haidly applicable to expe- ^ ??°**"*^*V °' ''"."°" *° *« «>e»toeal 

riments over mereury: Mr. Pepys* in^- "!«*'"• .*"f J^'™* .*« *^^^ 

nious contrivance, in which the glass tu^ !^^'"* '"^Ur P' '? JlS^^^i 
is connected with a metallic spring, to di- q«»ntity. and of a strongly explosive pow. 

minish the shock ofexplosion, is liSble also ff'J^' /»*?"' *' '"'**"' Tk*'.""^ ^^k! 

to some of the above objections. ^«^^ P"* ""• P'-e"«'e on the Up of the 

a ir^.^ .;.«ni. ft.™ «f :-..«_._„« «-«.,- finger. After explosion, when condensa- 

A very simple lorm ot instrument occur- *• " * . "^ A « -n ^ ■ 

»«d to me abiut two years ago, in which *^ °S'?''""* ensues, the finger wUl feel 

the atmospheric air, Ae most Elastic and P^|*1,"*T *° ^ ""«' ""^ ^J*' ?l!fT!I* 

economioll of all springs, is employed to ?'»«'*'=« »traosphero. On gradually did- 

receive and dead<^ tSe recoil. '^ Having I"*^ the finger to one s,<^, and •dmittms 

frequently used it since that time, 1 can t "-{i^^ mercuna column ">theseafea 

«i^i^ »«.«./vmniA,i/i u 4^ *K^ «K«.«:^ 1 ,« 1 J *^ff Will Tise more or less above that m the 

L^?r,T.^ll ^^.V.^^^ ♦ "" "^J other. We then pour in this liquid metal, 

^nSnir^rh7i2^J^r^«^^^^^ °^ *'Il tlie equilibrium be again restored 

convenience, cheapness, safetj-, and pre- ^,,^„ ^^ J^^ ^^ ^ befor^ without an; 

It consists of a glass syphon, having an "deletion, the true resulting volume of gas. 

interior diameter of from S-lOths to 4-lOths ^^ "^^ ^."^* **^*y« **^ ^'^ ^^^ *"?**5' 

of an inch. Its legs are of nearly equal ^^ ^^^ ^^ **^' between the finder and the 

length, each being from six to nine inches ™«'^a''y» ^^is atmospheric column serves 

long. The open extremity is slightly fun- ** * P^^^«^* T^^*^ «P""ff» enabling us to 

nel-shaped, the other is hermetically seal- f-^Plode very large quantities without any 

ed; and has inserted near it, by the blow- ^i^convemence or danger. The manipula- 

pipe, two platina wires. The. outer end of ^^^V^ ^^i\ *^*^^ * ^'^t*^ practice, as easy 

the one wire is incurvated across, so as ^\ ^''^^ ""^^^^ ^1"^!^ t"^^: ?"t * peculiar 

nearly to touch the ei\ge of the aperture: "^^a^^^age of this detachable instrument is, 

tliat of the other is formed into a little hook, ^^ V^^^}^ "? ^'' ^^"^P ^"^ pneumatic troughs, 

to allow a small spherical button to be at- "14 eteetncal machine, at any distance 

tached to it, when the electrical spark is to 7^5*^'^ convenience may require; even in 

be traBsmitted. The two legs of the sy- ^^''^erent chambers, which, in the case of 

phon are from one-fourth to one-half inch 7^^ feather, or a damp apartment, may be 

asunder. round necessary to ensure electrical exci- 

The sealed leg is graduated, by intro- **t*°"- '" ^^^ immediate vicinity of the 

ducing successively equal weights of mer- ^^^^^f Pn'/ematrc cistern, we know how of- 

cury from a measure glass tube. Seven ^" ^'^^ electric spark refuses to issue from 

ounces troy and 66 grains, occupy the space ^ F^^'^ electrophorus, or even litUe ma- 

ofa cubic inch; and 34i grains represent *^**'"®- ?"»des, no discharging rod or 

-ji. P*"^ «>f that volume. The other leg coinjnuni eating wire is here wq^red. 

J««a»K« flM.o<in.4-«^ ^Ur. 4i.^..»k 41,'^ ' * Holdmg thc eudiometer in the left hand, 

S.^L^r T^ wi.m^^^^^ k • 'k"5* ^'« t""^ the handle of the machine, or lift 

necessary. The instrument is then finished. ^^^ electrophorus plate with the right, and 

To use It, we first fiU the whole syphon approaching the little ball, the explosion 
with mercury or water, whic h ahttie prac ensues. The electrician is well aware, that 

a spark so small as to excite no unpleasant 

f The price of the apparatus is three feeling inthefinger, is capable, when drawn 
PH'^^^^* off by a smooth ball, of inflaming combusti- 
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Me c^. Even this trifliosf drcumstaaee I ihiU proceed to defciibe tome instM* 

mtLj be obviated, by hanging on a slender ments which I have lately invented, and 

wire, instead of applying the finger. whieh appear to be free from the disad- 

We may vaaXyie the residual gaseous vantages above described. They are all 

matter, by introducing either a liquid or a essentially dependent on one principle for 

solid reagent We first fill the open leg their superiority .$ 

nearly to the brim with quicksilver, and A recurved glass tube is furnished with 

then place over it the substance whose ac- a sliding wire of iron or copper, graduated 

tion on the g«s we wish to try. If liquid, into two hundred parts. The process of 

it may be passed round into the sealed leg making wire by drawing it through a hole, 

among the gfas; but if solid, fused potash, renders its circumferences of necessity 

for example, the gas must be brought round every where equal and homologous. Con- 

into the open leg, its orifice having been sequently equal leng^s will contain equal 

previously closed with a cork or stopper, bulks. 

After a proper interval, the gasJieing trans- The ^rire slides through a cork soaked 

ferred back into the graduated tube, the in bees-wax and oil, and compressed by a 

change ofits volume may be accurately de- screw, so that neither air nor water can 

terramed. With this eudiometer, and a pass by it. 

•mall mercurial pneumatic cistern, we may The length of the longer leg is fifteen 

perform pneumatic analyses on a very con- inches, that of the shorter one six inches, 

siderable scale. The bore of the tube is from tV to -^ of an 

It may be desirable in some cases, to have inch in diameter, but converges towards 
ready access to the graduated leg, in order the termination of the shorter leg to an 
to dry it speedily. This advantage is ob- orifice about large enough to admit a 
tuned, by closing the end of the syphon, brass pin. Over this a screw is sometimea 
not hermetically, but with a little brass cap affixed so as to close it when necessary, 
screwed on, traversed vertically by a pla- The tube being filled with water or mer- 
tina wire insulated in a bit of thermometer cury, and the wire pushed into it as far aa 
tube. After the apparatus has been charg- it can go, on drawing this out again any de- 
ed with gM for explosion, we connect the gired disUnce, an 'equivalent bulk of air 
•pherical button with the top of the wire, must enter the capillary orifice if open. By 

With the above instrument I have ex- forcing the rod back again into the tube, 

plodedhalfacubic inch of hydrogen mixed the air must be proportionably excluded, 

with a quarter of a cubic inch of oxy|en; Thus the movements of the sliding wire 

as also, a bulk neariy equal of an olefiant are accompanied by a correspond mg in- 

jgas explosive mixture, without any un- grress or egress of air; and to know how 

pleasant concussion or noise; so completely many divisions of the former have been 

does the air-chamber abate the expansive puslied into the tube or withdrawn from 

violence, as well as the loudness of the re- it, is the same as to know how mUch air 

port Projection of the mercury, or dis- has been drawn in or expelled, 

placement of the gas, is obviously impossi- if instead of aUowing the orifice to be 

ble. EtUn, Phil. Trana. Januartf 1S18» in the open air, it be introduced within a 

iJiccount of J^ew Eudiameter,, invented by ^^^ «^^** holding gas over the pneumatic 

Robert Hare, M. V. Professor of Che^ apparatus, on pulhng out the wire, Uiere 

fniatry, S^c. in the Medical Department of ™^ ^ * cprrespondinif entrance of gas 

the Umvernty of Pennsylvania, »?*<> ^/ instrument; and it must be evident 

that if the point of the gas measurer be 

Among the operations of chemistry, none transferred to the interior of any other rc- 

probably are more difficult than those called cipient, the gas which had entered, or any 

eudiometrical, in which aeriform substances part of it may be made to go into any sucU 

are analyzed. recipient by reversing the motion of the 

Elastic fluids are so liable to contract or wire. As the hands are, during this ope- 

expand with the slightest change of tern- ration, remote from the part of the tube 

perature or pressure, that it is requisite to which contains the aeri&rm matter, no 

have the surface of the portion under ad- expansion can arise from this source, and 

measurement exactly in the same level with the operation is so much expedited that 

thaf of the water or mercury employed to there is much less chaifce of variation from 

confine it, and the heat of the hand may any other cause. By taking care to have 

render the result inaccurate. There is no the suriface of the gas in the bell glassea 

simple mode of causing the surface of the below that of the fluid in the cistern, the 

gas in a measure glass to form a plane cor- density of the former will be somewhat 

responding with the brim. The transfer too great, but on bringing the orifice of 

of small portions of gas without loss, espe- the gas measurer on a level with the sur- 

cially from large bells into smaU tubes is face of the fluid in the cistern, the gas no 

very difficult. Hence there is trouble, de- .. 

lay and Wftcte, { 8^ ^e plate at the end of the work. 
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loBgfir ttttjeet to any extra pret luse, will the surface of water, the wire ma^ be again 

assume its proper Volume, the excess be- gently retracted, water taking its, place; and 

inf seen to escape in bubbles. Should the the movement may thus be alternated, till 

tube, in lieu of water, be filled with any the whole of the remaining eas is excluded, 

solution, calculated to absorb any gas, of In order to apply this principle to Vol- 

wfaich the proportion, in any mixture is to ta's process of ascertaining by explosion 

be ascertained^ and if the quantity of ab- Ae quantity of hydrogen or oxygen gaa 

sorption which can take place while the present in a mixture, the gas measurer is 

wire is drawing out, is deemed unworthy made as much stronger, as eudiometers are 

of attention, we have only to introduce usually, when intended to be so used. It 

the shorter leg of the tube into the con- is in like manner drilled so as to receive 

taining vessel, as above described, and wires for passing the electric spark. The 

draw out the wire to two hundred on its instrument being charged with the gasea 

scale; then depressing the point below the successively in any required proportion, 

surface of the fluid in the pneumatic cis- closed by the screw, and an explosion ac*^ 

tern, in the usual time with due agitation, complished; lo fill any consequent vacuity^ 

all the gas which the fluid can take up, the orifice is to be opened just below the 

will disappear. The quantity will be re- surface of water or mercury. The quan- 

presented by the number of divisions which tity destroyed by the combustion is then 

remain without the tube, alter pushing in ascertained by the sliding wire, 

tiie wire just so far as to exclude the resi- This experiment is more accurately per* 

dual gas. formed by means of mercury than water. 

Should it be deemed an object to avoid From this fluid, concussion, or even the 

the possibility of any absorption diiring partial vacuum produced by. the gaseous 

the tltne occupied in the retraction! of the matter, may extricate air, and thus vitiate 

slidin? wire, or should it be desired to ex- results. There ought always to be a. con* 

pose uievgas to a large quantity of the ab- siderable excess of gas not liable to be. 

sorbin^ fluid, an additional vessel is used, apted on. The activity of the inflamma« 

winch is of an oblate spheroidal form, with tion is lessened, and the unconsumed air 

a large neck ground to fit the shorter leg breaks the shock. 

of a gas measurer, and furnished at the op- I have found the galvanic ignition pro* 

posite i^x with a tube, of which the bore duced by a ^mall csdorimotor preferable 

converges to a capillary opening, surmount- to the electric spark. Suppose a piece of 

ed by a screw, a^ already described, on ihe iron to be filed down in the middle for 

point of the gas measurer simply. . This about one half of an inch to about one 

vessel (in shape not unlike a turnip) is filled third of the original diametlr. The whole 

with the absorbing fluid, and the gas mea- is cemented into the perforation drilled in 

snre, being duly charge^ with g^ as above the tube, so as that the smallest part may 

described, inserted into it. By the action extend across the bore. The wire should 

of the sliding wire, the gas is propelled then be cut off at about one third of an. 

into the sj^heroid, where by agitation and inch from the tube, so as to stand out from 

time the absorption is completed. Mean- it on each side about that distance. If 

\^Ue the orifice of the spheroid should be these protruding wires be severally placed 

kept open, and under water, so as to per- in- the forceps of a calorimotor and the 

mit the latter to take place of that portion plates subjected to an acid, the small part 

of the gas which disappears.— Whatever of the wire within the tube is vividly ig- 

remains unabsorbed, is expelled from the nited, and any gas in contact with it must 

glass sphert^d, as in the case of the tube ^xplode. The interior wire is best made 

when used alone; and the divisions on the of platina, and may in that case be screwed 

rod remaining without, will show how much into two larg^ pieces of a baser m^tal: 

the fluid has taken up. or baser metal inay be fastened on it, by 

When atmospheric air, or oxygen gas is drawing through a wire plate, and the pla- 

to be analyzed by nitrous gas, the glass tina duly denuded by a file where it crosses 

spheroid is filled with water, and inverted the t>ore. 

witii its orifice closed over the well of the The calorimotor which I have used for 
pReumatic cistern. It should be. supported this purpose, consists of eleven plates of 
by a wire stand, so as^to leave the neck un-- copper, and a like niimber of zinc placed 
obstructed. Any number of measures of alternately within one-fourth of an inch of 
nitrous gas,' and of oi^g^n gas, or atmos- each other: those of the same kind of me- 
pheric air, may then be drawn into the tal being all associated by means a metal- 
measurer, and expelled into the spheroid lie stratum of tin cast over them. The 
suociessively, and the absorption estimated, two heterogeneous galvanic surfaces thus 
as already expUdned. When the residuum formed, have each soldered to them a 
is too great to be expelled by returning tiie wire in a vertical position, and slit, so as 
whole of the rod into the tube; by depres- to present a fork or snake's mouth. Hie 
aing the on&se of the spheroid just under wires are just 00 far apart as to admit the 
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"pm meamirer between them, ind to tint ing bow far it muft be moved tp produce 
the wires of the hitter may easily be pres- the effect of a movement of one diyiaion 
sed into the snake mouths. It is better that on the- large rod, and dividing the obaer 
the wires of the gas measurer should be ved distance into ten parts, 
flattened in subh manner as to present a Fig. 4. Kepresents an apparatus adapt- 
larger surface for contact. There must alsa ed to explode an inflammable mixture, aa 
be an oblong square box or hollow paral- mentioned in the preceding article, add ao 
lelopipedon of such a width as just to Ad- contrived as to be a substitute for the well 
mit the caloriraotor, and more than dou- known apparatus in which an electropho- 
ble its length and depth. The calorimotor rus is employed to ignite hydrogen gas. 
is placed within this box, at one end of it. Moisture in me air suspends the action of 
about an inch below the brim. Diluted that apparatus but does not interfere with 
acid is poured so as to occupy the lower the one here represented, 
half of the vessel, until it nearly reaches A A, a cistern divided by a water-tight 
the plates. A plunger, consisting of a wa- partition, which separates the holder 6, 
ter tight box, or solid block of wood, is from a calorimotor situated under C, and 
then made to occupy the other side of the a plunger P, contained in the other part of 
little cistern. The depression of this causes it W W, wires severally soldered to the 
the rise of the acid among the plates in different galvanic surfaces, and forked or 
the calorimotor, and consequently the ig- slit at their ends, so as to embrace the 
nition of a wire forming a communicatioa wire of an eudiometer for the explosion of 
between the surfaces. inflammable mixtures, as mentioned in the 

This apparatus may be constructed in preceding article. At ff, are forceps (se* 
the circular form, by so placing two con- verally soldered in the same way) for hold- 
centric coils, or several concentric hollow ing a wire to be ignited by the g^vanic 
cylinders of copper and zinc, alternately influence. 

within the upper half of a glass jar as to These unres and the plates with iHiich 

admit of a plunger in the middle, which they are connected may be seen at fig. S^ 

in this case maybe of an apothecary's stop- where there is an enlarged dra^ng of the 

per round or bottle. The acid solution calorimotor and its wires, 

must occupy the lower half of the vessel. It is supposed to be situated below the 

unless when the plunger rsdsea it. edge of the cistern which is supplied with 

I am under the impression that there is diluted acid reaching within a little dis- 
no form in which a pair of galvanic sur- tanoe of the plates. 
faces can be made so powerful in propor- c, a cock soldered to a pipe communica- 
tion to their eAent, as in the above men- ting with the inside of the gasometer, h h* 
tioned. The zinc is every where opposed a gallows and guide wire, for regulating 
by two copper surfaces by having this me- the rise of the gasometer, 
tal only a small fraction in excess. The construction of this will be better 

Explancuum of the plate, (See the end of comprehended from ^g. 6, where it repre- 

the work.) sents Uie tray for holding the« zinc, by 

Fig. 1. Sliding rod eudiometer or gas means of which hydrogen is to be evolved, 
measurer, surmounted by its spheroidal re- The tray is supported on the pipe in the 
cipient. r r, sliding rod graduated into axis of the vessel by a sliding band and 
twenty divisions, each subdivided into ten, screw, so that it may be raised or depres- 
so as to make two hundred parts. At m f, sed at pleasure. When this tray is co- 
are male and female screws, (forming what vered with granulated zinc, and the lower 
mechanics call a stuffing box), by means vessel is filled with acid so as to cover it, 
of which a cork soaked in bees-wax and hydrogen must be generated until it occu- 
oil is compressed around the rod. At n, pies so much of the air-holder, as to de- 
is the neck of the recipient, ground to fit press the acid from off the zinc. Suppos- 
the recurved tube which enters it. At S, ing the apparatus thus prepared, on de- 
is a screw, by which to close the capillary pressing the plunge P, fig. 4, the acid in 
orifice of the recipient. the cistern A A, will be forced up among 

Fig. 2. Eudiometer upon the same prin- the galvanic surfaces, and cause the wire 

ciple, but made stouter in order to resist at f f, to be ignited. Turning the eock 

the explosion of inflammable mixtures. W while the wire is red-hot, the hydrogen will 

W, wire to be ignited. be emitted and inflamed.! 

Fig. 3. Displays a construction of the EuPHoaaitrM. A gum-resin exuding 

sliding rod, by which when desirable, from a large oriental shrub. Euphorbia ofB- 

greater accuracy may be attained in the cin. Linn. 

measurement of gas. A smaller rod of It is . brought to tis immediately firom 

wire is made to slide within the larger. Barbary, in drops of an irregular formi 

Whatever may be the ratio (in bulk ) of the some of which upon being broken are found 

rods to each other, the lesser may be gra- to contain littie thorns, small twiga, flow- 

duated to give thousandthsj by ascertain- ersy and other vegetable matters; others are 
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hollow, without any thing in their cavity: 
the teara in general are of a pale yellow 
colour externally, somewhat white wiili« 
inside ; they easily break betwixt the fin* 
gers. Sp. gr. 1.124. Slightly applied 
to the tongue, they affect it with a very 
sharp biting taste ; and, upon being held 
fur some time in the mouth* prove vehe* 
roently acrimonious, inflaming and exuU 
cerating the fauces, &c. Euphorbium is 
extremely troublesome to pulverize, the 
finer part of the powder, which flies off*, 
affecting the head in a violent manner. 
The acrimony is so great, as to render it 
absolutely unfit for any internal use. It 
is much employed in the veterinary artaa 
an epispastic : 

* The following constituents were 
found in Euphorbium by Braconnot : 

Resin, . - . . 37.0 

"Wax, . . - ^ 19.0 

oxalate of lime, ... 20.5 
Malate of potash* ... 2.0 
Water, - - - - 5.0 

Woody matter, - - 13.5 

Loss, ... 3.0 

100.0 
The resiQ is excessively acrid, poison- 
ous, reddish-coloured, and transparent. 
It dissolves in sulphuric and nitric acids* 
but not in alkalis* in which respect it dif- 
fers from other resins. Euphorbium it- 
self is pretty soluble in alcohol.* 

• ExcHEMSNTS. Thc constitucnts of 
human feces, according to the recent ana- 
lysis of Berzelius, are the following : 

Water, .... 73.3 
Vegetid>le and animal remains, 7.0 
Bile, ... .0.9 

Albumen, .... 0.9 
Peculiar extractive matter* - 2.7 

Salts* - - - 1.3 

Slimy matter, consisting of picro- 
mel, peculiar animal matter, and 
insoluble residue* * 14.0 

lOOO 
The salts were to one another in the 
following proportions : 
Carbonate of soda, . - 
Muriate of soda. 
Sulphate of soda, 
Ammon. phos. magn. • 
Phosphate of lime* 
• 

1.20 
Thaer and Einhof obtained, by ignition, 
from 3840 grains of the ei^^rements of 
cattle, fed at the stall chiefly on turnips, 
the following earths and salts : 
Lime* - 12. 

Phosphate of lime* - - 12.5 
Magnesia, - • - .'2.0 

Vol, 11. 



Troii, - • - • 5." 

Alumina with some manganese* 14.0 
Silica, .... 52.0 

Muriate and sulphate of potash, 1 .2 




98.7* 



ExPAimoir. See Caloric. 



ExTmACT. When decocAon is carried 
to such a point as to afford a substance 
either solid or of the consistence of paste* 
this residual product is called an extract. 
When chemists speak of extract, they 
most commonly mean the product of 
aqueous decoction ; but tlie earlier che* 
mbts frequently speak of spirituous ex- 
tract. 

Extracts thus prepared are mixtures of 
several of the materials of vegetables* 
whence they differ greatly, according to 
the plants from which they are obtained; 
but modem chemists distinguish by the 
name of extract, or extractive matter, a 
peculiar substance, supposed to be one of 
the immediate materials of vegetables* 
and the same in all, when separated from 
any foreign admixture, except as the pro- 
portion of its constituent principles may 
vary. See Evaporatiom. 

Etb. The humours of the eye had ne- 
ver been examined with any degree of ac- 
curacy till lately by M. Chenevix. Host 
of his experiments were made with the 
eyes of sheep, as fresh as they could be 
procured. 

The aqueous humour is a clear, trans* 
parent liquid, with little smell or taste* 
and at the temperature of 60^, its speci- 
fic gravity is 1.009. It consists of water* 
albumep, gelatin and muriate of soda. 

The crystalline contains a much larger 
proportion of water, and no muriate. Its 
specific gravity is 1.1. ' 

The vitreous humour, when pressed 
through a rag to free it from its capsules* 
differed in nothing from the aqueous* 
either in its specific gravity or chemical 
nature. 

Fourcrov mentions a phosphate as con* 
tained in these humours* but M. ChencTlx 
could discover none. 

The humours of the human eye gave 
the same products, but the specific gra- 
vity of the crystalline was only 1.079* 
and that of the aqueous and vitreous hu* 
roours 1.0053. 

The eyes of oxen differed only in the 
specific gravity of the parts, that of the 
crystalline being 1.0765, and thatofttie 
other humours 1.0088. 

The specific gravity of the crystalline 
is ;not equal throughout, its density in- 
creasing from the surface to the centre* 
^Pfdl, TraM, 1803. 

7 
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♦ P AHLUNITE. Autotnalite, a sub- Jfuidfat, and tftt tweet principle y and it is 



•■^ species of octohedral corundum.* 
FAaiKA. Vegetable flour. 
•Fat. Concerning ihe nature of tins 
important product of animal ization, no- 
thing definite was known, till M. Chev. 
reul devoted himself wJtb meritorious zeal 
and perseverance to its investigation. 
He has already published in the Annates 
de Chimie* seven successive memoirs on 
the subject, each of them surpassing its 
predecess6r in interest. We shall in this 
article give a brief abstract of the whole. 
By dissolving fat in a large quantity of 
alcohol, and observing the manner in 
which its different portions were acted 
upon by this substance, and again sepa- 
rated from it, it is concluded that fat is 
composed of an oily substance, which re- 
mains fluid at tlie ordinary temperature 
of the atmosphere ; and of another faity 
substance, which is much lesg fusible. 
Hence it follows, that fat is not to be re- 
garded as a simple principle, but as a 
combination of the above two principles, 
which may be separated without altera- 
tion. One of these substances melts at 
about 45^, the other at 100^ ; the same 
quantity of alcohol which dissolves 3.2 
parts of tlie oi(y eubstance, dissolves 1.8 
only of the /ol^^ substance g the first is 
separated from the alcohol in the form of 
an oil ; the second in that of small silky 
lieedles. See Elaiv. 

Each of .the constituents of natural fat 
was then saponified by the addition of 
potash ; and an accurate description giv- • 
en of the compounds which were formed, 
and of the proportions of their constitu« 
ents. . The oUy substance became saponi- 
fied more readily than the /arty substance; 
the residual fluids in both cases contain- 
ed the sweet oily principle; but the 
quantity that proceeded frofn the soap 
K>rmed of the oily substance^ was four or 
^\e times as much as that from the fatty 
substance,' the latter soap was found to 
contain a much greater proportion of the 
pearly matter than the former, in the pro- 
portion of 7.5 to 3.9 ; the proportion of 
the Jluid fat was the reverse, a greater 
quantity of this being found in the soap , 
formed from the oily substance of the fat. 
When the principles which constitute 
fat unite with potash, it is probable that 
they experience a change in the propor- 
tion of their elements ; this change de- 
vvlopes ftt Icut thtte bodiest mar^Qrine, 



remarkable, that it takes place without 
the absorption of any foreign substance, 
or the disengagement of any of the ele- 
ments whic£ are separated from each 
other. As this change is effected by the 
intermedium of the alkali, we may con- 
clude that the newly formed prineiples 
must have a strong affinity for salifiable 
bases, and will in many respects resem- 
ble the acids ; aad» in fact, they exhibit 
the leading characters of acids in redden- 
ing litmus^ in decomposing the alkaline 
carbonates to unite to their bases, and in 
neutralizing the specific properties of the 
alkalis. 

Having already pointed out the analo- 
gy between the properties of acids and 
the principles into whicti fat is converted 
by means of the alkalii, the next object 
was to examine the action which other 
bases have upon &t, and to obserre the 
effect of water, and of the cohesive force 
of the bases upon the process of saponifi- 
cation. The substances whidtk the author 
subjected to experiment, were soda» the 
four alkaline earths, alumina, and the 
oxides of zino, copper, and lead. After 
giving a detail of tlie processes which he 
employed with these substances respec- 
tively, he drawa the following general 
conclusions :-<-Soda, barytes, strontian, 
lime, the oxide o( zinc, and tlie protoxide 
of lead, convert fat into margarine^ fluid 
fatt the sraeet principle, the yeUsm colour* 
ing principle, and the odorotu principle^ 
precisely in the same manner as potash. 
Whatever be the base that has been em- 
ployed, the products of saponification al- 
ways exist m the same relative propor- 
tion. As the above mentioned bases form 
with margarine and the fluid &t, com- 
pounds which are insoluble in water, it 
follows, that the action of thb liquid, as 
a solvent of soap, is not essential to the 
process of saponification. It is remar- 
kable that the oxides of zinc and of lead, 
which 9ft insoluble in water, and which 
produce compounds equaUy insoluble, 
should give the same results with potash 
and soda, a circumstance which proves 
that those oKides have a strong alkaline 
power. Although the analogy of mag- 
nesia to the alkSlis is, in other respects, 
so striking, yet we find that it dannot con- 
vert fiit into soap under the same circum- 
stanoes with the' oxides of zinc and 
lead. • 
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' It wif fbvDd that 100 patts of hog^s 
lard were reduced to the completely sa- 
ponified state by 16.36 parts of potash. 
See ElaVn and Acxd (Maroabio). 

The properties of spermaceti wefe next 
examined: it melts at about 112^'; it is 
not much altered by distillation ; it dis- 
solves readily in hot alcohol, but sepa* 
rates as the fluid cools ; the solution has 
no effect in changing the colour of the 
tinctttre of litmus, a circumstance, as it 
is obaenred, in which it differs from mar* 
garine, a substance which, in many res- 
pects, it resembles. Spermaceti is capa« 
ble of being saponified by potash, with 
nearly the same phenomena as when we 
submit hog*s-lard to the action of potash, 
although the operation is effected with 
more difficulty. 

The author's general conclusion res- 
pecting the fatty matter of dead bodies 
is, that even after the lactic acid, the lac- 
tates, and other ingredients, which are 
lesa essential, are removed from it, it is 
not a simple, simmoniacal soap, but a 
combination of various fatty substances 
with ammonia, potash, and lime. The 
fatty substances which were separated 
from alcohol, had diflferent melting points 
and different sensible properties. It 
follow;^) from M. Chevreul's experiments, 
that the substance which is the leaftt fu- 
siblCf has more affinity for bases than 
those which are more so. It is observed, 
that adipocere possesses the characters of 
a saponified tat ; it is soluble in boiling 
alcohol in all proportions, reddens lit- 
mus, and unites readily to potash, not 
only without losing its weight, but with- 
out having its fusibility or other proper- 
ties changed. 

H. Chevreol has shown, that hogV 
lard, in its natural state, has not the pro- 
perty of combining with alkalis ; but that 
it acquires it by experiencing some 
change in the proportion of its elements. 
This change being induced by the action 
of the alkali, it follows that the bodies 
of the new formation must have a deci* 
ded affinity for the species of body which 
has determined it. If we apply this 
foundation of the theory of saponification 
to the change into fat, which bodies bu- 
ried in the earth experience, we shall find 
that it explains the process' in a very sa- 
tisfkctory manner. In reality the fatty 
matter is the combination of the two adi- 
pose substances with ammonia, lime, and 
potash ( one of these substances has tlvs 
same sensible properties with margarine 
procured from the soap of hog*s4aid; the 
other, the orange-coloured oiH excepting 
its colour, appears to have a strong ana- 
logy with the fluid fat. From these cir- 
cumstances, it is probable that the forma- 



tion of the &tty matter may be the result 
of a proper saponification produced by 
ammonia,* proceeding from the decompo- 
sition of the muscle, and by the potash 
and 4ime, which proceed from the de« 
composition of certain salts. 
The author remarks, that he has hither- 
to made use of periphrases when speak- 
ing of the diferent bodies that he has 
been describing, by supposing that their 
nature was not sufficiently determined* 
He now, however, conceives, that he may 
apply specific names to them, which will 
both be more commodious, and, at the 
same time, by being made appropriate, 
will point out the relation which these 
bodies bear to each other. The follow- 
ing is the nomenclature which he after- 
wards adopted: — The crystalline matter 
of human biliary calculi is named choles* 
terine, from the Greek words ytKn bile, 
and fi^ffoc solid ; spermaceti is named 
cetin, from «»<roff, a whale ; the fatty 
substance and the oily substance are 
named respectively, stearin and elain, 
from the words riA^ fat, and ixaiov oils 
margarine and the fluid fat obtained af« 
ter saponification, are named margaric 
acid and oleic acid^ while the terra ceHe 
acidf is applied to what was named sapo- 
nified spermaceti. The margarates, 
oleatea and cetaiea will be the generic 
names of the soaps or combinations, 
which these acids are capable of forming 
by their union with salifiable bases. 

Two portions of human fat were exa- 
mined, one taken from the kidney, the 
other from the thigh ; after some time 
they both of them manifested a tendency 
to separate into two distinct substances, 
one of a solid, and the other of a fluid 
consistence ; the two portions differed 
in their fluidity and their melting point. 
These variations depend upon the differ- 
ent proportions of stearin and ela'in; 
for the concrete part of fat is a combina- 
tion of thetwo with an excess of stearin* 
and the fluid part is a combination with 
an excess of elain. The fat from the 
other animals was then examined, princi- 
pally with respect to their melting point 
and their solubility in alcohol ; the mel- 
ting point was not always the same in the 
fat of the same species of animal. V^hen 
portions of the fat of different sheep are 
melted separately at the. temperature of 
122**, in some specimens the thermometer 
descends to 98.5^, and rises again to 102^, 
while in others it descends to 104^, and 
rises again to 106°. A. thermometer 
plunged into the fat of the ox melted at 
122°, descended to 98.5°4 and rose again 
to 102°. When the fat of the jaguar 
was melted at 104°, the thermometer 
descended to 84°, and rose again to about 
85° ; but a considerable portion of the 
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At rtill remained in a ititd state. With 
respect to the solubility of the different 
kinds of fat in alcohol, it was i5und that 
100 parts of it dissolved 2.48 parU of 
human fat, 2.26 parts of sheep's fat, 252 
parts of the fat of the ox, 2.18 parts of 
Sic fat of the jaguar, and about 2.8 parta 
of the fat of the hog. 

. M. Chcvreul next examines the change 
which is produced in the different kinds 
of fat respectively by the action of potash. 
All the kinds of fat are capable of being 
perfectly saponified, when excluded from 
the contact of the air ; in all of them there 
was the production of the saponified fat 
and the sweet principle ; no carbonic 
acid was produced, and the soaps formed 
contained no acetic acid, or only slip^t 
traces of it The saponified fats had 
more tendency to crystalHze in needles 
than the fats in their natural state ; they 
were soluble in all proportions in boiling 
alcohol of the specific gravity of 0.831. 
The solution, like that of the saponified 
fat of the liog, contained both the marga- 
ric and the oleic acids. Tliey were less 
fusible than the fats from which they 
were "fbrmed ; thus, when human ^fat, 
after being saponified, was melted, the 
thermometer became stationary at 95**, 
when the fluid began to congeal ; in that 
of the sheep, the thermometer fell to 
118.5°, and rose to 122°; in that of the 
ox it remained stationary at 118.5^ ; and 
in that of the jaguar at 96.5**, 

The saponified fat of the sheep and the 
ox, had the same degree of solubility in 
potash and soda, as that of the hog. 
100 parts of the fat of^ 

thesheepwhen sapo. I ^^ of potash. 

nified were dissolv- f "^ 

100 part, of the .amej io.2rofwd«. 

were dissolved by 5 
loo parts of the aapo- S 
nified fat of the ox t .15.42 of potash, 
were dissolved by j 
100 part, of the same 5 j„ 34 ^^ ^^ 

were dissolved by > 
100 parts of the saponi-'J 
fied fat of the hog ^ 15.04 of potash . 
were dissolved by 3 
100 parts of the same 5 io.29 of soda, 
were dissolved by > 
The following table contains the pro- 
portions of the saponified fat, and of the 
matter soluble Jn water, into which 100 
parts of the fat ace capable of being cliang- 
cd:— 

Human fat. 
Saponified fat, 95 

Soluble matter, 5 

Fat of the sheep. 
Saponified fat, 95.1 

Soluble matter, 4.^ 

Fat of the ox. 
Saponified fat^ 95 



Soluble matter, 5 

Pat of the hog. 
Saponified fat, 94.T 

Soluble matter, 5.3 

M. Chevreal next gives an account of 
theaoalyais of fit by alcohol. 

The method of analysit employed was 
to expose the diffi?rent kinds of fiit to 
boiling alcohol, and to suffer the mixture 
to cool ; a portion of the fat that had 
been dissolved was then separated in two 
states of combination ; one with an ex- 
cess of stearin was deposited, the other 
with an exceas of elain remained . in so- 
lution. The first was separated by filtra- 
tion; and by distilling the filtered fluid, 
and adding a little water towards the 
end of the operation, we obtain the se- 
cond in the retort, under the form of an 
alcoholic aqueous fluid. The distilled 
alcohol which had been employed in the 
analysis of human fat had no sensible 
odour ; the same was the case with that 
wtih^h had served for the analysia of the 
fat of the ox, of the bog, and of the 
goose. The alcohol which had been em- 
ployed in the analysis of the fat of the 
sheep, had a slight odour of candle* 
grease. 

The varieties of stearin fn>m the dif« 
ferent species of fat, were found to pos- 
sess the following properties :•— They 
were all of a beautiful white colonr ; en- 
tirely, or almt>st without odour, insipid, 
andhaving^ no action upon litmus.— 6^a- 
rinjrom mmn» The thermometer which 
was plunged into it when melted fell to 
105.5®, and rose again to 120^. By cool- 
ing, the stearin crystallized in very .fine 
needles, the surface of which Was flat.— 
Stearin of the sheep. The thermometer 
fell to 104°, and rose sgain to 109.5** ; it 
formed itself into a flat mass; the centre, 
which cooled more slowly than the edges, 
presented small and finely radiated nee- 
dies.— 5/eflrin of the ox, Tlie thermo- 
meter fell to 103^ and rose again 111°; 
it formed itself into a mass, the surface 
of which was flat, over which were dis- 
persed a number of minute stars, visible 
by the microscope ; it was slightly semu 
transparent. — Stearin of the hosr. It ex- 
haled the odour of bog^s-lard when it 
was melted. The thermometer fell to 
100.5°, and rose again to 109.5°. By 
cooling, it was reduced into a mass, the 
surface of Which was very uneqi|al,.and 
which appeared to be formed of small 
needles. When it cooled rspMly, the 
parts which touched the sides of the ves- 
sel had the semi -transparency of coagu- 
lated albumen. — Stearin of the goose. 
The thermometer fell to 104°, and rose 
again te 109.5°; it was formed into a 
flat mass. 

With respect to the iiolubility of these 
diflerent bodies in alcohol| 100 parts of 
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boiliogr . akeilioly of Um speeifie gtrntlly «if 

0.7952, difisoliwd. 
Of human stearin, 21.50 ptftt* 

Oftheatearin of the aheep» 16.0r 



G^tlM flteafifi ortfc« ox, 15 48 parti. 
Of the stearin of the hog, 19.23 
Ofthe ateariii of the goose> 36.00 



Stearin of the 
sheet). 



Saponifteatioit by pottrii. 

. f C ^^ ^'^ fusible at 123.5^; it oys^ 

The human stearin | Saponified fat, 94.9 < taUized in small needles joined in 
produoed, by saponi-^ C^^ ^^Qvm of a funnel. 

«-*-. [soluble matter. 5.1 f J^aT^ t^^:^!^""^ 

f it b^^ to become opaque at 

(-saponified fat. 04.6 J ^;J^ *t wt^ut^.^^ 

'I Lin snuftl fine radiated needles. 

j C The sirup of the sweet principle 

(.Soluble matter* 5.4 < weighed 8, the aceute 0.6) it had a 

Crancid odour. 

{It be^n to beeome solid at 129^, 
but it was not perfectly so until 
125.5^; it crystallized in small nee- 
dles united into flattened globules. 
C The sirup of the sweet principle 
t^ireighed 9.8, the acetate Oi.3. 
r It began to grow solid ait 129*'< 

f Saponified fat, 94.65J •nd the themometer becam^^ 
I ^ ". ary at 125.5^; it crystaUized m small 

•^ V.<^eedlesani^d into flattened globules. 

Soluble matter, 5.35 S T'lf^ryP/'** *f »^^ principle 
V. ^weighed 9, the acetate 0.4. 

r It became solid at 119^; it erys- 

'Saponified fat, 94.4 ^tallized in needles united in the 

^ fomr of a funnel . 

Soluble matter, 5.6 f T^f f^S **^ ^® ''^^^ principle 

weigned 8.J. 



Stearin ofthe 
ox. 



Saponified fat, 95.1 



Soluble matter, 4.9 
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Stearin of the 
hog. 



Stearin ofthe 
goose. 



All the soaps of stearin were analyzed 
by the same process as the soap ofthe fat 
from which they had been extracted; 
there was procured from them the pearfy 
super'margarate of potash and the oleate; 
but the first was much more abundant 
than the second. The margfaric acid of 
the stearins had precisely the same ca- 
pacity for saturation as that which was 
extracted from the soaps formed of fat. 
l*he roargaric acid of the stearin of the 
sheep was fusible at 144^^, and that oft lie 
stearin of the ox at 143.5°, while themar- 
garic acids of the hog and the goose had 
nearly the same fuaihility with the mar- 
garic acid ofthe fat of these animals. 

On Spermacetis OP, as M. Chevreul 
technically calls it, eetin. In the fifth 
memoir, in which we have an account of 
many ofthe properties of this substance, 
it was stated, that It is not easily saponi- 
fied by potash, but thatit is converted by 
this reagent into a substance which is 
soluble in water, but has not the saccha- 
rine flavour ofthe sweet principle of oils; 
into an acid analogous to the margaric, 
to which the name of ceftc was applied; 
and into another acid, which "^ra^ con- 
ceived to be analogous to the oleic. Since 
lie wrote the fifth memoir, the i^uthor hsiis 



made the fbUowing observation!! on this 
subject:—!. That the portion of the soap 
of cetin which is insoluble in water, of 
the cetate of potash, is in part gelatinous, 
ahd in part pearly: 2. That two kinds of 
crystals were produced from .the cetate 
of potash which had been dissolved in 
alcohol: 3. That the cetate of potash ex« 
posed, under a bell glass, to the heat of 
a stove, produced a sublimate of a fatty 
matter which was not acid. From this 
circumstance M. Chevreul was led to sus- 
pect, ttiat the supposed cetic acid might 
be a combination, or a mixture of marga- 
ric acid and of a fatty bbdy which was 
not acid; he accordingly treated a small 
quantity of il with barytic water, and 
boiled the soap which was formed in al. 
cohol; the greatest part of it was not dis- 
solved, and the alcoholic solution, when 
cooled, filtered, and distilled, produced a 
residuum of fatty matter which was not 
acid. The suspicion being thus confirm* 

^ This means the salt which we obtain 
after having neutralized by barytes the 
product ofthe distillation of the aqueous 
fluid, which was procured from the soap 
that had been de€omi>osed by tartaric 
acid. 
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cd» M. Chevreol determined to firijeet 
cetin to a new train of eiqterimento. 
Being treated with boiling alcohol, a ce- 
tin was procured which was -fusible at 
120°, and a yellow fatty matter which 
began to become solid at 89.5°, and, which, 
at 73.5°, contained a fluid oil, which was 
separated by filtration. 

Saponi/icasum ^/ the EUantby Pota»h,^^ 
The determination of the soluble matter 
which the elains yield to water in the 
process of saponification, is much more 
difficult than the determination of the 
same point with respect to the stearins.' 
The stearins are less subject to be 
changed than the elains: it is less diffi- 
cult to obtain the stearins in a uniform- 
ly pure state; besides the saponified fsts 
of tlie stearins being less fusible than 
the saponified elains; it is more easy to 
weigh them without loss. The elains 
of the sheep, the hog, the jaguar, and the 
goose, extracted by alcohol, yield by the 
action of potashf 

Of saponified fat, 89 parts^ * 

Of soluble matter, 11. 
The elain of the ox extracted in the 
Sftme manner yields. 

Of saponified fat, 92.6 parts. 

Of soluble matter, 7.4. ' 
The diflferent kin^s of fat, considered 
jn their natural state, are distinguished 
from each other by their colour, odour, 
and fluidity. 

The steariQs of the sheep, the ox, and 
the hog. have th&same degree of solubili- 
ty in alcohol; the stearin of man is a lit^ 
tie more soluble, while that of the fi^se 
is twice as much so. The elains of man, 
of the sheep, the ox, the jaguar, and the 
hog, have4i specific gravity cf about •915; 
that of the goose of about .929. The 
elains of the sheep, the ox, and the hog, 
have the same solubility in alcohol; the 
ela'i'n of the goose is a little more sola- 
ble. On the other hand, tlie margaric 
acids of man, of the hog, of the jaguar, 
and of the goose, cannot be distinguish- 
ed irora each other; those of the sheep 
and the ox diflTer a few degrees in their 
melting point, and a little also in their 
form. As for the slight differences which 
the oleic acids present, they are not suf- 
ficiently precise for us to be able to par- 
ticularize them. See Acio (Olxic). 
Fkcula. See Staach. 

* FscuLA. Green of plants. See 
Crlorophtlb.* . 

* Feldspar, This important mineral 
g<enus is distributed by Professor Jameson 
into four species, viz. prismstic feldspar, 
pyramidal feldspar, prismato-pyramidal 
feldspar, and rhomboidal feldspar. 

I. Prismatic feldspar has 9 sub-species; 
1. Adularia; 2. Glassy feldspar; S. Ice- 
spars 4. Common feldspar^ 5. U^ader 



ftMipar; 6. Gom^aot feldapan 7. Clinic- 
stone; 8. Earthy common feldspar; and, 
9. Percelun earth. 

1. MiUaria. Goloor greenish-white; 
iridescent; and in thin plates, psle flesh- 
ted by transmitted light. Massive and 
crystallized. Primitive form, an oblique 
four-sided prism, with 2 broad and 2 nar- 
row lateral planes; the lateral «dges are 
120^ and 60°. Secondary forms; an ob. 
lique four-sided prism, a broad rectangu- 
lar six-sided prism, a six-sided table, and 
a rectangular four-sided prism. Some- 
times twin crystals occur. The lateral 
planes of the prism are longitudimdly 
streaked. Lustre splendent, intermedi- 
ate between vitreous and pearly. Clea- 
▼age threefold. Fracture imperfect con- 
choidal. Semi-transparent. A beaatiful 
pearly light is sometimes seen, when the 
specimen is viewed in the direction of the 
broader lateral planes. Refracts double. 
Harder than apatite, but softer than 
quartz. Easily frangible. Sp. gr. 2.5. 
It melts before the blow-pipe, without 
addition, into a white-coloured transpa- 
rent glass. Its constituents are, 64 sili- 
ca, 20 alumina, 2 lime, and 14 potash.— 
VauqueBn* 

It occurs in contemporaneous veins, or 
drusy cavities, in granite and gneiss, in 
the island of Arran, in Norway, Switzer- 
land, France, and Germany. The finest 
crystals are' found in the mountain of 
Stella, a part of St Gothard. Rolled pie- 
ces, exhibiting a most .beautiful pearly 
light, are collected in the island of Cey- 
lon. Moonstone adularia is found in 
Greenland ; and all the varieties Sn the 
United States. Under the name of moon- 
stone it is worked by lapidaries. Ano- 
ther vsriety from Siberia is called son. 
atone by the jewellers. It is of a yellow, 
fsh colour, and numberless golden spots 
appear distributed through ite whole 
aubstance. These reflections of light 
are either from minute fissures, or irre- 
gular cleavages of the mineral. The 
aventurine feldspar of Archangel appears 
to be also snnstone. It is the byaloides 
of Theophrastus. 

2. Gla»9y feldtpar. Colour grayish- 
white. Crystallized in broad rectangu- 
lar four.sided prisms, bevelled on the ex- 
tremities. Splendent and vitreous. Clea- 
vage threefold. Fracture uneven. Trans- 
parent. Sp. gr. 2.57- It melts without 
addition into a gray semi-transparent 
glass. Its constituents are, 66 silica, 15 
alumina, 14.5 potash, and 0.5 oxide of 
iron.— 'Jnia^. It occurs imbedded in 
pitch.stone porphyry in Arran and Rum. 

3. Icetpar, Colour grayish -white. Mas- 
sive, cellular and porous; and crystal- 
lized in small, thin, lon^sh six-sided ta- 
bid. The lateral Iplanca art loii(^tudi- 
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itaX^ strewed. Lugtre vitreous. ,Cleft» 
vage imperfect. Translucent and trans- 
parent. Hard as common feldspar, and 
easily, frangible. It occurs along with 
nepKeline, meionite, mica, and born- 
blende, at Konte Somma near Naples. 

4. Cotttmon feldspar. Colours white and 
red, of various shades ; rarely green and 
blue. Massive, disseminated, and crystal- 
lized in a very oblique four-sided prism ; 
an acute rhombus ; elongatedoctohedron ; 
a broad equiiingular sixHiided prism ; a 
rectangular four-sided prism ; «nd twin 
crystals ; which forms are diversified 
by various bevelments and truncations. 
Cleavage threefold. Lustre more pearly 
than vitreoufl. Fracture uneven. Frag- 
ments rhomboid al ; and have only four 
splendent faces^ Translucent on the ed- 
ges. Less bard than quartz. Easily fran- 
gible. Sp.gr. 2.57. It is fusible with- 
out addition into a gray semi-trausparent 
gUss. Its constituents are as follows : 

Siberian FletlMred Veldqiarfhrn 
green feldspar, feldspar. Paasau. 

Silica, 62 83 66.75 60.25 

Alumina^ 17.02 17.50 22.00 

X.ime, 3.00 1.25 0.75 

Potash, 13.00 12.00 14.00 

Oxide of iron, 1.00 0.75water, 1.00 



98.25 98.00 

Hose, Buchotx, 



96.85 
Vauq, 

Feldspar is one ofthe most abundant mi- 
nerals, as it forms a principal constituent 
part of granite and ^eiss, andr occurs 
occasionally mixed with mica^late and 
cky-slate. It is also a constituent of 
whitestone apd syenite. It forms the ba- 
sis of certiun porphyries. Greenstone is 
a compound of common feldspar and horn- 
blende. I1ie most beautiful crystals >of 
it occur in the Alps of Switzerland, in 
Lombardy, France, and Siberia, in veins 
of contemporaneous formation with the 
granite and gneiss rocks. It occurs 
jd>uodantly in transition mountains, and 
in those <n the secondary class. Under 
the name of petunze, it is an ingredient 
of Chinese porcelain. When the green 
varieties are spotted with white, they are 
named aveatuHnefeldBpar, Another green 
variety from South America is called the 
Aniazon-stone, from the river where it is 
^und. 

5. Lahrad&rt faldtpar. Colour gray of 
various shades. When light falls on it 
in cerUdil directions, it exhibits .a great 
variety of beautiful colours. It- oocurs 
* massive, or .in rolled pieees* Cleavage 
.spieoident. Fractt|re glistening. Lustre 
•U^tween.vitieous and pearly. It breaks 
lotQ rhomboidal fragmeots. Translucent 
in jk vfuy low degree^ Less easily fran- 
gible than common feldspar. Sp. gr. 2uS 

to 2.f , U is IcM &Kble tbatt oomiMii 



feldspar. Itooeurs in rolled mssset «f 

ayenite, in which it is associated with 
common hornblende, hyperstcne, and 
magnetic ironstone, in the island of St. 
Paul on the coast of Labradore. it is 
found round Laurwig in Norway. 

6. Contact fildapar, CofoUrs, whit^ 
gray, green and red. Massive, dissemi- 
nated, and crystallized in reetaogolar 
four'sided prisms. Lustre glistening, or 
glimmering. Fracture splintery and 
even. Trsinslucent only on the edges. 
Easily frangible. Sp. gr. 2.69. ft melts 
with difficulty into a whitish enamel. Its 
constituents are, 51 silica, 30.5 alumina^ 
11.25 lime, 1.75 iron, 4 soda, 1.26 water. 
— irZa/»r. It occurs in mountain masses, 
beds and veins : in the Pentland bills, at 
Sala, Dannemora, and Hallefors in Swe- 
den i in the Saxon Erze-gebirge, and the 
Hartz. 

7. 0Unini9tie f which see. 

8. Earihg comman feltbpar. This seems 
to be disintegrated commou feldspar. 

9. Parcdem earth. See Clat. 

II. PtframidalfMtpar^ See Scapolits, 
Md Elaoutb. 

III. PrUmsno-pyraimdal feldspar. See 
MsioiriTB-, 

IV. BhonUmdal feldspar. See Nzfhs- 
£nrx. 

Chiastolite snd sodalite have also been 
annexed to this 'spedes by Professor 
Jameson.* 

* Febmbbtatiov. When aqueouscom- 
binations of vegetable or animal mat- 
ter are exposed to ordinary atmospheri- 
cal temperatures, they speedily undergo 
spontaneous changes, to which .the gene- 
ric name of fsrmenUtUon has been given. 
Animal liquids alone, or mixed with ve- 
getables, speedily become sour. Th^ 
act which occasions this alteration is 
called acetous fermentation) because the 
product is, generally speaking, acetic 
acid, or vinegar. - But when a moderate- 
ly strong solution of saccharine matter. 
Of saccharine matter and starch, or sweet 
juices of fruits, suffer this intestine 
change, the result is an intoxicating li- 
quid, a beer, or wine ; whence the pro- 
cess is called vinous fermentation. An 
ulterior change, to which all moist ani- 
mal and vegetable matter is liable, ac- 
companied by the disengagement of a 
vast i^uantity of fetid gases, is called the 
putrefactive fermentation. 

Each of these processes goes on most 
rapidly at a somewhat elevated tempera- 
tore, such as 80^ or 100" F. It is for 
«these reasons, that in tropical countries, 
sittlreal and vege^ble substan^s are so 
speedily decomposed. 

As the ultimate constituents of vegeta- 
ble matter are oxygen, hydrogen, and 
OffflMO; aad^ammal mutter, the nme 3 
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prineifdeft wUb tzote, we can readily nn. 
derstand that all the producta of iermea- 
tation must be merely new eompounda of 
tbese three or four ultimate conatituenta. . 
Aceording^ly, lOOparta of real tiiiegar.or 
acetic acid, are resolvable, by MM. Gay- 
Luasac and Thenard't amilysis^ into 
50.224 carbon -f- 46.911 hydrogen and 
oxygen, aa they exist in water, 4- 2.863 
oxygen in excess. In like manner, wines 
are all resolTable into the same ultimate 
components, in proportions somewhat 
di&rent. Tlie aeriform results of putre* 
factive fermentation are in like manner 
Ibund to be, hydrogen, carbon, oxygen^ 
and azote, variously combined, and asso* 
•iated with minute quantities of sulphur 
and phosphorus. The residuary matter 
•onsista of the same principles, mixed 
with the saline, and earthy parta of animal 
bodies. 

Lavoisier was the first philoaoplier, who 
instituted, on right principles, a series of 
experiments to investigate the plienomena 
of fermentation, and they were so judici- 
ously contrived, and so accurately con* 
ducted, aa to give results, comparable to 
those derived from the more rigid method! 
of the present day. Since then If. The- 
nard and M. Gay-Liissac have each con- 
tributed most important researches. By 
the laboura of these three illustrious che- 
mists, those material iftetamorphosesyfor* 
merly quite mysterious, seem susceptible 
of a satisfactory explanation. 

1. Vinout fermentation. As sugar is a 

flubstance of uniform and determinate 

composition, it has been made choice of 

for determining the changes which arise 

when its solution is fermented into wine 

or alcohol. Lavoisier justly regarded it 

as a true vegetable oxide, and stated its 

constituents to be, 8 hydrogen, 28 carbon, 

and 64 oxygen^ in 100 parts. By two dif^ 

ferent analyses of Berzelius, we have, 

Hjdrogen, 6 802 6.891 

Carbon, 44.115 42.^04 

Oxygen, 49.083 50.405 

100000 lOOUXX) 
lil M. Gay-Luasac and Thenard'a analyfia 
gives. 

Hydrogen, 6-90^ g^ S3 water 
Oxygen, 50.635^'^ ^^^^* 
Carbon, 42.47 42.47 

100.00 100.00 
It has been aaid, that sugar requires to 
be dissolved in at least 4 parts of water, 
and to be mixed with some yeast, to cause 
its fermentation to commence. But this 
ii a miatake. Sirup stronger than thp 
above will ferment in warm weather, 
without addition* If the temperature be 
low, the sirup weak, and no yeast added, 
MOtous ftjrflKQtation atone will take 
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place. To determi n e the vinont, tbtre* 
tdre» we must mix certain proportiona of 
saccharine matter, water and yeaat* and 
place them in a proper temperature. 

To observe the chemical changea which 
occur, we must dissolve 4 or 5 parta of 
pure sugar in 20 parta of water, put the 
aolution into a raatraaa, and add 1 part of 
yeaat. Into the mouth of the matrass a 
glaaa tube muat be luted, which is re- 
curved, so as to dip into the mercury of 
a pneunuitic trough. If the apparatus be 
ftow placed in a temperature of from 70^ 
to 80°, we shall speedily observe the ai- 
rup to become muddy, and a multitude of 
atr bttbblea to form all around the fer- 
ment. These unite, and attaching them- 
selves to particles of the yeaat, rise along 
with it to the surface, forming a stratum 
of froth. The vesaty matter wiM then 
disengage itself from the air, fall to the 
bottom of the vessel, to re-acquire buoy* 
ancy a second time by attached air bub- 
bles, and thus in succesaion. If we operate 
on 3 or 4 ounces of augar, the fermenta- 
tion will be very rapid during the first ten 
or twelve hours; it will then slacken, and 
terminate in the course of a few daya. At 
this period the matter being deposited, 
which disturbed the transparency of the 
liquor, this will become clear. 

The following changes have now taken 
place: 1. The sugar is wholly» and the 
yeaat partially, decomposed. 2. A quan- 
tity of alcbbol and carbonic acid, toge- 
ther nearly equal in weight to the sugars is 
produced. ^. A white matter ia formed, 
compoaed of hydrogen, oxygen, and car- 
bon, equivalent to about half the weight 
of the decomposed ferment. The carbo- 
nie acid passes over into the pneumatic 
apparatua ; the alcohol may be separated 
from the vinous liquid by distillation, 
and the white matter falla down to the 
bottom of the matrasa with the remain- 
der of the yeast. 

The quantity of yeast decomposed 
is very small. 100 parta of sugar re- 
quire, for complete decomposition, only 
two and a half of thatauhatance, auppoa- 
ed to be in a dry atate. It is hence very 
probable; that the ferment, which baa a 
strong affinity for oxygen, takea a little 
of it from the saccharine particles, by 
a part of its hydrogen and carbon, and 
thus the equilibrium being broken be- 
tween the constituent principles of the 
augar, these so react on each other» as to 
be transformed into alcohol and carbonic 
acid. If we consider the eompoaition of 
alcohol, we shall find no difficulty in tra- 
cing the steps of this transformation. If 
we take 40 of carbon -4- 60 of wAter, pr 
ita elements, as the true constituents of 
sugar, instead of 42.47 -h 57.53, and 
convert these weights into volumes, we 
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ibaBlisve ibrtbe coitiposttion of that tx)d79 The following bestttifUI comparison, by 

very nearly, by weighty the same philosopher, illustrates these me- 

Ist, 1 Tolume vapour of carbon, = 0.416 tamorphoses: 

1 volume vapouT of water, =« 0.625 Sulphuric ether is composed of 

or, 1 volume vapour of carbon, j^^^a. ^ vapour. 

1 ditto hydrogen gas, 2 vol. olefiant gas = 1.9444^ « -^o . 

i ditto oxygen; 1 do. vap. of water= 0.62505 ^•^«>^»- 

or, «n«it!plying each by 3, ^^^ ^,^^^^1 j^ composed of 

3 volumes vapour of carbon, , , i. 

3 ditto hydrogen, l7n'^!!PtS^ \f**l ^2=1.5972. 

I ditto oxygen. 2 do. v^.. of waters 1.25005 

oj » •* ... w •_ _:_j .t, <. .1 »!. 1 •- Hence to convert alcohol into ether, we 

ffmn^L .f *^^ ^»^e o">y to Withdraw from it one-half of 

composed of its constituent water. 

1 vol. olefimt gas = 5 « 1 * Z*? ^^"^ * ^* "* now see how far experiment agrees 

r 1 ""^1*.^ yf^'ogcn. ^^^ ^^^ theoretic deduction, that 100 parts 

1 do. vap. of water =^ i i ^", ^V^^S^^ of sugar, by fermenUtion, should give birth 

^* ^^** oxygen. ^^ ^j^- ^^ absolute alcohol, and 48.45 of 

3d, 1 vol. carbonic acid «= 1 vol. oxygen -»- carbonic acid. In Lavoisier's elaborate ex- 

1 vol. vapour of carbon. perimcnt, we find, that 100 parts of sugar 

4. Neglecting the minute pfDducts which afforded. Alcohol, 57.70 

the yeast furnishes, in the act of fermenta- Carbonic acid, 35.34 

tion, let us regard only the alcohol and car- ■ 

bonic acid. We shall then see, on compa- 93.04 

ring the composition of sugar to that of Unfortunately, this great chemist has 

alcohol,' that to transform sugar into alco- omitted to state the specific gravity of his 

hoi, we must withdran^ from it one volume alcohol. 

of vapour of carbon, and one volume of if we assume it to have been 0.8293, aa 

oxygen, which form \)y their union one vo- asiiigned for the density of highly rectified 

lume of carbonic acid gas. Finally, let us alcohol in the 8th table of the appendix to 

reduce the volumes into weights, we shall his Elements, we shall find 100 parts of it 

find, that 100 parU of sugar ought to be to contain, by Lowitz's Uble, 87.23 of ab- 

converted, during fermentation, into 51.55 solute alcohol, if its temperature had b6en 

of alcohol, and 48.45 of carbonic acid. 50®. But as 54.5^ was the thermometric 

Those who are partial to atomical Ian- point indicated in taking sp. gravities, we 

guage will see that sugar may be repre- must reduce the density from 0.8293 to 

sented by 0.827. We shall then find 100 parts of it. 

Moms. to consist of 88 of absolute alcohol, and 12 

3 vol. vap. of carbon, = 3 = 2.250 40.00 of water. Hence, the 57.7 parts obtained 

3 do. hydrogen, - = 3 = 0.375 6.66 by Lavoisier will become 50,776 of abso- 

1 do. oxygen . s= 3 = 3.000 53.33 ^^te alcohol, which is a surprising accor- 

' ^ »_ - dance with tlie theoretical quantity 51.55. 

5.625 99.99 ^"^ about four parts of the sugar, or l-25th. 

And alcohol, by * ^*^ "ot been decomposed. If we add two 

2 vol. carbon, - = 2 == 1.500 52.16 Parts of alcohol for this, we would have a 

3 do. hydrogen, - = 3 U 0.375 13.04 8"»all deviation from theory on the other 
i do. oxygen, - = 1 = 1.000 34.80 «>^e- There is no reasonable ground for 

_^__ «^__^ questioning the accuracy of Lavoisier's ex- 

2.875 100.00 periments on fermentation. Any person 

And carbonic acid, by wl^o considers the excessive care he haa 

1 vol. oxyeen - = 2 = 2.00 72.72 evidently bestowed on them, the finished 

1 do. vap. of carbon, = 1 = 0.75 27^28 precision of his apparatus, and the com- 

._ placency with which he compares "the 

100.00 substances submitted to fermentation, and 

the^ products resulting from that operation. 

If, therefore, fh)m the sugar g^oup, we as forming an algebraic equation," must be 

take away one atom of carbon, and two of convinced that the results ai-e deserving of 

oxygen, to form the carbonic acid group confidence. Unlike the crude and eontra- 

below, we leave an atomic assemblage for dictory researches, which modern vanity 

formng alcohol, as in the middle. For this blazons in our Journals, those of Lavoisier 

interesting developement of the relation be- on fermentation, like the coeval inquiries 

tween tlie ultimate constituents of sUgar on of Cavendish on air, will never become oh- 

the one hand, and alcohol and carbonic acid solete. 

on the other, we are indebted to M. Gay- M. Thenard, in operating on a solution 

Lossac. of 300 parts of sugar, mixed with 60 of 

Vol. TL 8 
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^eMt, at the tempetrntore of 59^, has oh- be separated from it; and if we a mxposc 

tained such lesuUs as abundantly confirm with Saussure, that absolute alcohol con- 

the previous determination of Ldivoisier. tains 8.3 per cent of wati^r, then the pro- 

The following were the products: ducts of suear decomposed by fermenta- 

Alcohol of U.8229 - 171.5 tion, accor£ng to Ssussure's (Thenard'a 

Carbonic acid, - - 94.6 he means) experiments, are as foUows: 

Nauseous residue, • 12.0 Alcohol, - - 47.7 

Residual yeast, - • 40.0 Carbonic acid, • 35.34 

318.1 83.04 

Loss, - 41.9 Or in 100 parts, 

II I ■ Alcohol, - - 57.44 

360.0 Carbonic acid, - 42.56 

The latter two ingredients may be disre- 

garded in the calculation, as the weight of 100.00 

3ie yeast is nearly equivident to their sum. ** This result approaches so nearly to 

Dividing 171.5 by 3> we have 57.17 for that of Lavoisier, that there is reason to 

the weight of alcohol of 0.822 from 100 of suspect tliat the coincidence is more than 

sugar. In the same way we get 31.53 for accidental." p. 480. 

the carbonic acid. Now, spirit of wine of This insinuation against the integrity of 

0.822 contains 90 per cent of absolute alco- one of the first chemists in France, calls 

hoi. Whence, we find 51.453 for the quan- for reprehension. But farther, M. Gay- 

tity of absolute alcohol by Thenard's ex- Lussac's account of the nature of alcohol 

periment; being a perfect accordance with and its vapour was published a considera- 

the theoretical deductions of M. Gay-Lus« ble time before the article brewing a|)pear- 

sac, made at a aubaequent period. ed. Indeed our author copies a considera- 

By By By ble part of it, so that the above error is 

JIf. Lavaitier. M. Thenard, Theory. less excusable. 

From 100 sugar. From 100 do. The ferment or yeast is a substance which 

Abs. alco. 50.776 51.453 51.55 separates under the form of flocculi, more 

The coincidence of these three results or less viscid, from all the juices and infu- 

seems perfectly decisive. sions which experience the vinous fermen- 

In determining the density of absolute tation. .It is commonly procured from the 

alcohol, M. Gay-Lussac had occasion to ob- beer manufactories, and is hence called the 

serve, that when alcohol is mixed with wa- barm of beer. It may be easily dried, and 

ter, the density of the vapour is exactly is actually exposed for sale in Paris under 

the mean between the density of the alco- the form of a firm but slightly cohesive 

holic vapour, and that of the aqueous va- paste, of a grayish-white colour. This 

pour, notwithstanding the affinity which pasty barm, left to itself in a dose vessel, 

tends to unite them. An important infe- at a temperature of from 55® to 70°, is de- 

rence fiows from this observation. The ex- composed, and undergoes in some days the 

periments of M. de Saussure, as corrected putrid fermentation. Placed in contact, at 

by M. Gay-Lussac*s theory of volumes, de- that temperature, with oxygen in ajar in- 

monstrate, that the absolute alcohol which verted over mercury, it absorbs this gas in 

they employed contains no separable por- some hours, and there is produced carbo- 

tion of water, but what is essential to the nic acid and a little water. Exposed to a 

existence of the liquid alcohol. Had any gentle heat, it loses more than two-thirds 

foreign water been present, then the speci- of its weight, becomes dry, hard, and brit- 

fie gravity of the alcoholic vapour would tie, and may in this state be preserved for 

have been proportionally diminished; for an indefinite time. When it is more high- 

the vapour of water is less dense than that ly heated, it experiences a complete de- 

of alcohol, in the ratio of 1 to more than composition, and furnishes all the products 

2}. But since the sp. gravity of alcoholic which usually result from the distillation 

vapour is precisely that which would re- of animal substances- 

suit from the condensed union of one vo- It is insoluble in water and alcohol, 

lume vapour of carbon, one volume of hy- Boiling water speedily deprives it of its 

drogen, and half a volume of oxygen, it power of readily exciting fermentation.— 

seems absurd to talk of such alcohol still In fact, if w;e plunge the solid yeast into 

containing 8.3 per cent of water. water for ten or twelve minutes, and place 

The writer of a long article on brewing ^ it afterwards in contact with a saccharine 

in the supplement to the 5th edition of the solution, this exhibits no symptom of fer- 

Encyclopacdia Britanniea, makes the fol- menUtion for a long period. By that heat, 

lowing remarks in discussing M. Thenard's the ferment does not seem to lose any of its 

researches on fermentation. " Now, alco- constituents, or to acquire others. Its 

hoi of the specific gravity 0.822 contains habitudes with acids and alkalis have not 

ene-tenth of its weight of water, which can beea well investigated. From Thenard^s 
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researches, the fermenting principle iii or ferment performs in this operation. It 
yeast seems to be of a caseous or g^lutinous seems probable, tliat the fermentative pro- 
nature, cess in considerable masses would be car- 
It is to the rfuten that wheat flour owes ried on progressively from the surface 
its property ofmaking a fermentable dough dow'nwards; and would perhaps, be com- 
with water. This flour paste may indeed pleted in one part before it had perfectly 
be regarded as merely a viscid and elastic commenced in another, if the yeast, which 
tissue of gluten, the interstices of which is already in a state of fermentation, did 
are filled with starch, albumen, and sugar, not cause the process to begin in every 
We know that it is from the gluten, that part at once. See Bread, Distilla- 
the dough derives its property of rising on tick, Putrepaction, Alcohol, Wink, 
the admixture of leaven. The leaven act- Acid (Acetic), Vegetable Kingdom. 
ing on the sweet principle of the wheat, • Ferrocyanates. See Acid (Fer- 
gives rise in succession to the vinous and roprvssic).* 

acetous fermentations, and of consequence * Ferrocyanic Acid. See Acib 

to alcohol, acetic and carbonic acids. The (Ferroprussic).* 

latter gas tends to fly off, but the gluten * Ferroprussic Acid, and Ferro- 

resists its disengagement, expands like a prussiates. See Acid (Fbrroprus- 

membrane, forms a multitude of little cavi- sic).* 

ties, which give lightness and sponginess * Ferrvrktted ChyaiicAczd. The 

to the bread. For the want of gluten, the same as Ferroprussic* 

flour of all those grains and roots which • Fetstein. Elaolite.* 

consist chiefly of starch are not capable • Fibrin. A peculiar organic cora- 

of making raised bread, even with the ad- pound found both in vegetables and ani- 

dition of leaven or yeast. There does not mals. Vauquelin discovered it in the juice 

appear to be any peculiar fermentation to of the papaw tree. It is a soft solid, of a 

which the name panary should be g^ven,* greasy appearance, insoluble in water, 

When it is required to preserve ferment- which softens in the air, becoming viscid, 
ed liquors in the state produced by the brown, and semi-transparent. On hot 
first stag^ of fermentation, it is usual to coals it melts, throws out greasy drops, 
put them into casks before the vinous pro- crackles, and evolves the smoke and odour 
cess is completely ended; and in these of roasting meat. Fibrin is procured, how- 
dosed vessels a change very slowly con- ever, in its most characteristic state from 
tinues to be made for many months, and animal matter. It exists in chyle; it en- 
perhaps for some years. ters into the composition of blood. Of it. 

But if the fermentative process be suflfer- the chief part of muscular flesh is formed; 

ed to proceed in open vessels, more espe- and hence it may be regarded as the most 

ciaily if the temperature be raised to 90 de- abundant constituent of the soft solids of 

grees, the acetous fermentation comes on. animals. 

In this, the oxygen of the atmosphere is To obtain it, we may beat blood, as it 
absorbed; and the more speedily in proper- issues from the veins, with a bundle of 
tion as the surfaces of the liquor are often twigs. Fibrin soon attaches itself to each 
changed by lading it from one vessel to stem, under the form of long reddish fila- 
another. The usual method consists in ex- ments, which become colourless by wash- 
posing the fermented liquor to the air in ing them with cold water. It is solid, white, 
open casks, the bunghole of which is co- insipid, without smell, denser than water, 
vered. with a tile to prevent the entrance of and incapable of effecting the hue of lit- 
the rain.' By the absorption of oxygen mus or violets. When moist it possesses a 
which takes place, the inflammable spirit species of elasticity; by desiccation it be- * 
becomes converted into an acid. If the li- comes yellowish, hard, and brittle. By dis- 
quid be then exposed to distillation, pure tillation we can extract from it much car- 
vinegarcomesover instead of ardent spirit, bonate of ammonia, some acetate, a fetid 

When the spontaneous decomposition brown oil, and gaseous products; while 
is suffered to proceed beyond the acetous' there remains in the retort a very volumi- 
process, the vinegar becomes viscid and nous charcoal, very brilliant, difficult of in- 
foul; air is emitted with an offensive cineration, which leaves after combustion, 
smell; volatile alkali flies off*; an earthy sedi- phosphate of lime, a little phosphate of 
ment is deposited; and the remaining li- magnesia, carbonate of lime, and carbonate 
quid, if any, is mere water. This is the of soda, 
putrefactive process. Cold water has no action on fibrin. Treat- 

The fermentation by which certain co- ed with boiling water, it is so changed as 
louring matters are separated from vege- to lose the property of softening and dis^ 
tables, as in the preparation of woad and solving in acetic acid. The liquor filter- 
indigo, is carried much farther, approach- ed from it, yields precipitates with infu- 
ing the putrefactive stag«. sion of galls, and the residue is white, dry^ 

It is notckariy ascertained Irhst the yeast hard, and of an agreeable taste. 
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When kepi for souie time in aleohol of aatlytit of MM. Gfty-Uisue Mid Thestfrd, 

0.810, it gives rise to an adipocerous nuU^ of Carbon, 53.360 

tsr, having a strong and diaag^eable odour. Azote, 19.934 

This matter remains dissolved in the alco- Oxygen, 19.685 7 23.14 water 

hoi, and may be precipitated by water. Hydrogen, 7.0213 4.56 hydrogen.* 

Ether makes it undergo a simihir altera- *Fibbolite. Colours white and gmyt 

tion, but more slowly. When digested in crystallized in rbomboidal prisms, the an- 

weak muriatic acid, it evolves a little azote, gles of wliose planes are 80^ and 100^. It 

and a compound is formed, hard, homy, is glistening internally. Prineipal fmcture 

and which washed repeatedly with water, uneven. Harder than quartz. Sp. gr. 3.214. 

is transformed into another gelatinous com- Its constituents are alunun& 58.35,* silica, 

pound. This seems to be ar neutral muri* 38, iron and loss 3.75. It is found ia the 

ate, soluble in hot water; whilst the 6rst is Camatic— /omeMn.* 

an acid muriate, insoluble even m boiling *Figubestoiie. See Bilsstbin.* 

water. Sulphuric acid, diluted with six Filtration. An operation, by OMaftfl 

times its weight of water, has similar ef- of which a fluid is mechanically separated 

fects. When not too concentrated, nitric from consistent particles merefy mixed with 

acid has a very different action on fibrin, it. It does not differ from straining. 

For example, when its sp. gr. is 1.25, there An apparatus fitted up for this purpose 

Ksults from it at first a disengagement of is caUed a filter. The form of this is va- 

azote, while the fibrin becomes covered rious, according to the intention of the ope- 

with fat, and the liquid turns yellow. By rator. A piece of tow, or wool, or eotton, 

digestion of 24 hours, the whole fibrin is stuffed into the pipe of a funnel, will pre- 

attacked, and converted into a pulverulent vent the passage of grosser partielea, and 

mass ofa lemon-yellow colour, which seems by that means render the fluid clearer 

to be composed of a mixture of fat and which comes through. Sponge is still more 

fibrin, altered and intimately combined effectual. A strip of linen rag wetted and 

with the malic and nitric or nitrous acids, hung over the side of a veaael contftining 

In fact, if we put this mass on a filter, and a fluid, in such a manner as that one end 

wash it copiously with water, it will part of the rag may be immersed m the fluid, 

with a portion of its adid, will preserve the and the other end may remain without, 

property of reddening litmus, and wiU below the surface,wiU act as a syphon, and 

take an orange hue. On treating it after- carry over the clearer portion. linen or 

wards with boiling alcohol, we dissolve woollen stuffs may either be fastened over 

the fatty matter; and putting the remain- the mouths of proper vessels, or fixed to 

der in contact with chalk and water, an a frame, like a sieve, for the purpose of 

efflorescence will be occasioned by the filtering. All these are more common^ 

escape of carbonic acid, and malate or ni- used by cooks and apothecaries than by 

trate of lime will remain in solution. philosophical chemists, who, for the most 

Concentrated acetic acid renders fibrin part, use the paper called cap-paper, made 

soft at ordinary temperatures, and converts up without size. 

it by the aid of heat into a jelly, which is As the filtration of considerable quanti- 
soluble in hot water, with the disengage- ties of fluid could not be effected at once 
ment of a small quantity of azote. This without breaking the filter of paper, it is 
solution is colourless, and possesses littie found requisite to use a linen cloth, upon 
taste. Evaporated to dryness, it leaves a which the paper is applied and supported. 
transparent residue, which reddens litmus Precipitates and other pukerulent mat- 
paper, and which cannot be dissolved even ters are collected more speedily by fiJtra- 
in boiling water, but by the medium of tion titan by subsidence. But 'there are 
more acetic acid. Sulphuric, nitric, and many chemists who disclaim theuae of 
muriatic acids, precipitate the animal mat- this method, and avail themselves of the 
ter, and form, acid combinations. Potash, latter only, which is certainfy more accu- 
soda, ammonia, effect likewise the preci- rate, and liable to no objection, where the 
pitation of this matter, provided we do not powders are such as will admit of edulco* 
use too great an excess of alkali; for then ration and drying in the open air. 
the precipitated matter would be redis- Some fluids, as turbid wat^ , may be pu- 
solved. Aqueous potash and soda gradu- rified by filtering through sand. A large 
ally dissolve fibrin in the cold, without oc- earthen funnel, or stone bottle with the 
casioning any perceptible change in its bottom beaten out, may have its neck loose- 
nature; but with heat they decompose it, ly stopped with small stones, over which 
giving birth to a quantity of ammoniacal smaller may be placed, supporting layers of 
gas, and other usual animal products. Fi- gravel increasing in fineness, and lastiy co- 
brin does not putrefy speedily when kept vered to the depth of a few inches with 
in water. It shrinks on exposure to a con- fine sand, all thoroughly cleansed by wash- 
siderable heat, and emits the smell of bum- ing. This apparatus is superior to a filter- 
ing horn. It is composed, according to the ing uUmt, m it will cleuise water in large 
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qoaaCkiefi, and may rtadiljr be renewed are two kinds, comnion ftntj-ilate, and Cy- 

when the passa^ is obstructed, by taking dian stone. 

out and washing^ the upper stratum of sandL 1. Common. Colour asb-(rray, with other 

A filter for corrosive liquors nay be con- colours^ in flamed, striped, and spotted de- 

8tructed,.on the same pcinoiples, of broken lineations. It is oHen traversed by quartz 

and pounded glass. veins. Massive, and in lamellar coneretiona. 

Fiit£. 8eeCAi.OBiaandCoMBU8Tioir. Internally it is faintly glimmering. FTac- 

* Fire-damp. See Combustion and ture in the great slaty, in the small splin- 
Caubuesttbd Hydboguw.* tery. Translucent. Hard. Uocommonly 

* Fish-scales are composed of alter- difficultly frangfible. Sp.gr. 2.63. It occur* 
Date layera of membrane and phosphate in beds, in clay-slate and gray-wacke; and in* 
of lime.* roundish and angular masses in sandstone. 

*FiXBD Air. Carbonic acid gas.* It is found in diA'erent parts of the g^reat 

Fixity. The property by which bodies tract of clay-slate and gray*wacke which: 

lesiat the action of heat, so as not to rise extends from St. Abb*s4iead to Portpatrick; 

in vapour. also in the Pentland hills near FMinburgh. 

*Fi«AXE-wBiTB. Oxide of bismuth.* 3. Indian ttone. Cok)ur grayish-blacky 

Flame. See Combustion. which passes into velvet-black. It occurs 

* Flesh. The muscles of animals. They massive, and rolled in pieces with glisten* 
consist chiefly of fibrin, with albumen, ge- ing surfaces. Internally it is glimmering, 
latin, extractive, phosphate of soda, phos- Fracture even. Opaque. Less hard than 
pfaate of ammonia, phosphate and carbo- flint. Difficultly frangible. Sp. gr. 2.6, It 
nate of lime, and sulphate of potash. See occurs very frequently along with common- 
Muscui.* flinty-slate in beds in clay-slate. It is found 

* Flint. Colour generally gray, with near Prague and Carlsbad in Bohemia, in 
occasionally zoned and striped delineations. Saxony, the Harta, and at the MooHbot and 
Massive, in rolled pieces, tuberose and per- Pentland hills near Edinburrii. It iasome- 
fbraled. It rarely occurs in suppoutitious, times used as a touchstone for ascertaining 
hollow, pyramidal or prismatic crystals, the purity of gold and silver. See Assay.* 
It occurs often in extraneous shapes, as * Floatstone. A sub-species of the 
echinites, coralites, madreporites, fiingites, indivisible quartz of Mohs. Spongiform 
belenniles, mytilites, &c.i sometimes in la- quartz of Jameson. Colour white of vari- 
mellar concretions. Internal lustre g^lim- ous shades. In porous, massive, and tube- 
roering. Fracture eonchoidal. Frag^enttf rose forms. Internally it is dull. Fracture 
riiarp^ged. Translucent. Harder than coarse earthy. Feebly translucent on the 
quartz. Easily fran^ble. Sp. g^. 2.59. In- edges. Soft, but its minute particles are 
Visible without addition, but whitens and as hard as quartz. Rather brittle. Easily 
becotmes opaque. Its constituents are 98 frangible. Feels meagre and rough, and 
silica, 0.50 lime, 0.25 alumina, 0.25 oxide emits a grating noise, when the finger is 
of iron, 1.0 loss. When two pieces of flint drawn across it. Sp. g^. 0.49. Its consti- 
are rubbed together in the dark, they phos- tuents are silica 98, carbonate of lime 2.— 
phoresce, and emit a peculiar smell. Vauq, It occurs encrusting flint, or in im» 

It occurs in primitive, transition, secon- bedded masses in a secondary limestone at 

dary, aad alluvial mountains. In the first St. Ouen near Paris.— Jiam««on.* 

two^ in metallilerotts and agate veins. In Flour. The powder of the gramineous 

aecendary countries it is found in pudding- seeds. Its use as food is well known. See 

stone, limestone, ehalk, and amygdaloid. Bread. 

In chalk it oceurs in great abundance in Flowers. A general appellation used 

beds. These seem to have been both formed by the eider chemists^ to denote all such 

at the same time. Werner, however, is of l>odies as have received a pulverulent form 

opinion, that the tuberose and many other by sublimation. 

forms, have been produced by infiltration. FLowERSofYsoETABLES. Dr. Liewis 

In Scotland, it occurs imbedded in secon- in his notes on Neumann's Chemistry, gives 

dary limestone in the^ island of Mull, and a cursory account of many experiments, 

near Kirkaldy in Fifeshire. In England, it made with a view to ascertain how far the 

abounds in alluvial dwtricts in the form of colour of vegetable flowers might prove of 

gravel, or is imbedded in chalk. In Ire- use to the dyer. He found very few caps- 

land it occurs in considerable quantities ble of being applied to valuable purposes. 

in secondary limestone. It is found in most * Flu ate s. Compounds of the salifia- 

parts of the world. Its principal use is for ble bases with fluoric acid.* 
gun ffints, the mechanical operations of Fluidity. The state of bodies when 

which manufacture, are fully detailed by their parts are very readily moveable in all 

Brongniart The best flint for this purpose, directions with respect to each other. See 

IB the yellowisfa-g^ay. It is an ingredient Caloric. 

in pottery, and chemists use it for mortars.* * Fluobob axes. Compounds of fluo- 

* FLSNTY'tiiATE. Of thif Biiiwral theio boric acid with the salifiable bases.* 
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* FLvom. Octohedral fluor of Jameion. oecurt generally in cnisti inTesting some 

It is dmded into three subspecies; com- other mineral. Dull. Earthy. Friable. Its 

pact fluor, foliated fluor, and earthy fluor. constituents are the same as the preceding. 

1. Compact. Colours, greenish'ffray and It occurs in Teins along with fluor spAr at 
greenish-white. Massive. Dull or feebly Beeralstone in Devonshire; in Cumberland, 
glimmering. Fracture even. Fragments in Saxony, and Norway.* 
sharp-edged. Translucent. Harder than * Flvoric Acis. See Acib (Plvo- 
oakareous spar, but not so hard as apatite, kic.)* 

Brittle, and easily frangible. Sp.gr. 3.17. * Fluorihk. The imaginary radical of 

It is found in veins, associated with fluor the above acid.* 

spar, atStolbergin the Hartz. * Fluosilicates. See Acid (Fluosx- 

2. FoHated. Colours, white, yellow, green, 1. 1 c i c).* 

and blue. Green cubes appear with white Flux. A general term made use of to 

angles. Massive, disseminated, and in dis- denote any substance or mixture added to 

tinct concretions. Crystallized in cubes, assist the fusion of minerals. In the lai^e 

perfect or variously truncated and bevelled; way, limestone and fusible spar are used as 

in the rhomboidal dodecahedron, and the fluxes. The fluxes made use of in assays, 

octohedron, or double four-sided pyramid, or philosophical experiments, consist usu- 

The crystals are generally placed on one allyof alkalis, which render the earthy mix- 

another, and form druses; but are seldom tures fusible, by converting them into glass; 

single. Surface smooth and splendent, or or else glass itself in powder, 

drusy and rough. Internal lustre, specular- Alkaline fluxes are either the crude flux, 

splendent, or shining vitreous. Cleavi^, the white flux, or the black flux. Crude 

fourfold equiangular, parallel with the flux is a mixture of nitre and tartar, which 

planes of an octohedron. Fragments octo- is put into the crucible with the mineral 

hedral or tetrahedral. Translucent to trans- intended to be fused. The detonation of 

parent. Single refraction. Harder than the nitre with the inflammable matter of 

calcareous spar, but not so hard as apatite, the tartar, is of service in some operations; 

Brittle, and easily frangible. Sp. gr. 3.15. though generally it is attended with incon- 

Before the blow-pipe it generally decrepi- venience on account of the swelling of the 

tates, gradually loses it's colour and trans- materials, which may throw them out of 

parency, and melts without addition into a the vessel, if proper care be not taken ettfaer 

grayish'White glass. When two fragments to throw in only a little of the mixture at a 

are rubbed together, they become lumi- time, or to provide a large vessel, 

nous in the dark. When gently heated, it White flux is formed by projecting a 

phosphoresces with a blue and green light, mixture of equal parts of nitre and tartar, by 

By ignition it loses its phosphorescent pro- moderate portions at a time, into an ignited 

perty. The violet blue variety from Nert- crucible. In the detonation which ensues, 

schinsky, called chlorophane, when placed the nitric acid is decomposed and flies off 

on glowing coals, does not decrepitate, but with the tartaric acid, and the remainder 

soon throws out a green light- Sulphuric consists of the potash in a state of conside- 

acid evolves from pulverized fluor spar, acid rable purity. Thu has been called fixed 

fumes which corrode glass. Its constitu- nitre. 

ents, by Berzelius^ are 72.1 lime, and 27.9 Black flux diflfers from the preceding, in 

fluoric acid. It occurs principally in veins the proportion of its ingredients. In this 

that traverse primitive, transition, and the weight of the tartar is double that of 

sometimes secondary rocks. It has been the nitre; on which account the combustion 

found only in four places in Scotland, near is incomplete, and a considerable portion 

Monaltree in Aberdeenshire, in gneiss in of the tartaric acid is decomposed by 

Sunderland, in secondary porphyry near the mere heat, and leaves a quantity of 

Gourock in Renfrewshire, and in the island coal behind, on which the black colour de- 

of Papastour, one of the Shetlands It oc- pends. It is used where metallic ores are 

curs much more abundantly in England, intended to be reduced, and eflects tiiiis 

being found in all the galena veins that tra- purpose, by combining with the oxygen of 

verse the coal formation in Cumberland and the oxide. 

Durham; in secondary or floetz limestone The advantage of M. Morveau's reducing 
in Derbyshire; and it is the most common flux, seems to depend on its containing no 
veinstone in the copper, tin, and lead veins, excess of alkali. It is made of eight parts 
that traverse granite clay-slate, &c. in of pulverized glass, one of calcined borax, 
Cornwall and Devonshire. It is also fre- and half a part of powder of charcoal. Care 
quent on the Continent of Europe. It is must be taken to use a glass which con- 
cut into ornamental forms. It has also been tains no lead. The white glasses contain 
used as a flux for ores; whence its name in general a large proportion, and the gt'een 
^uor. — Jameson, bottle glasses are not perhaps entirely free 

3. Earthy fluor. Colour, grayish-white from it. 

and violet-blue, sometimes very deep. It Foacx FvaiiACE. The fo^fe furnace 
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consists of s hesitb» upon whkk s firtf may tnnee of potash, oxide of iron 9.75, vsttfr 
be made, and urged by the action of a large 24. — Klaproth, Berg^ann found 24 alumina, 
pair of double bellows, the nozzle of which and only Q.7 oxide of iron. In England it 
is inserted through a wall or parapet con- occurs in beds, sometimes abore, some- 
structed for that purpose. times below, the chalk formation; at Ross- 
Black-lead pots, or small furnaces of wein in Upper Saxony, under strata of 
every desired form, may be placed, as oc- greenstone slate; and in different places in 
castons require, upon the hearth; and the Germany it is found immediately under the 
tube of the bellows being inserted into a soil. Tlie best is found in Buckingham- 
hole in the bottom of the furnace, it be- shire and Surry. When gfood, it has a 
comes easy to urge the heat to almost any greenish-white, or greenish-gray colour, 
degree required. falls into powder in water, appears to melt 

* Formations. See Gbolooy.* on the tongue like butter, communicates a 
*FoRMiATxs. Compounds of formic milky hue to water, and deposites very little 

acid with the salifiable bases.* sand when mixed with boiling water. The 

* FasEiZNG. See Caloeic, and Con- remarkable detersive property on woollen 
CBI.ATXON.* cloth, depends on the alumina, which 

* Fossil Co fax., or Highgate resin. Its should be at least one-fiflh of the whole« 
colour is pale muddy yellowish-brown. It but not much more than one-ft»urth, lest it 
occurs in in«gular roundish pieces. Lus- become too tenacious.— /ame^on.* 

tre resinous. Semi-transparent. Brittle. Fulminating and Fulminatiov. 
Yields easily to the knife, ^p. gr. 1.046. In a variety of chemical combinations, it 
When heated, it gives out a resinous aro- happens, that one or more of the princi- 
matic odour, melts into a limpid fluid, takes pies assume the elastic state with such ra- 
fire at a lighted candle, and bums entirely pidity, that the stroke against the displa- 
away before the blow-pipe. Insoluble in ced air produces a loud noise. This is call- 
potash ley. Found in the bed of blue clay ed fulmination, or much more commonly 
at Highgate near London. jiikin*» Minera- detonation. 
logy.* Fulminating gold, and fulminating pow- 

Frankincensk. See Olibanum. der, are the most common substances of 

French Berries. The fruit of the this kind, except gunpowder. Forthelat- 
Mkanmua infeetorius, called by the French ter of these, see the article Gdnpowder. 
graine* tPAvigtwn. They give a pretty good The fulminating powder is made by tritu- 
yellow colour, but void of permanency, rating in a warm mortar, three parts by 
When used for dyeing, the cloth is pre- ' weight of nitre, two of carbonate of pot- 
pared in the same manner as for weld. ash, and one of flowers of sulphur. Its 

Frissland Green. Amrooniaco-mu. effects, when fused in a ladle, and then set 

riate of copper, the same with Brunswick on fire, are very great. The whole of the 

gi*een. See Copper^ melted fluid explodes with an intolerable 

Fritt. The matetials of glass are first noise, and the ladle is commonly disfi- 

mixed together, and then exposed to cal- gured, as if it had received a strong blow 

cination by a degree of heat not sufiicient downwards. 

to melt them. The mass is then called If a solution of gold be precipitated by 

fritt. ammonia, the product will be fulminating 

Fruits of Vegetables. Sap Green gold. Less than a grain of this, held over 

is prepared from the berries of buckthorn, the flame of a candle, explodes with a very 

and Anno T TO is obtained from the pelli- sharp and loud noise. This precipitate, 

cles of the seeds of an American tree. See separated by filtration, and washed, must 

tlie words. be dried without heat, as it is liable to ex- 

Fdliginous. Vapours which possess plode with no great increase of tempera- 

the property of smoke; namely, opacity, and ture; and it must not be put into a bottle, 

the disposition to apply themselves to sur- closed with a glas.s stopple, as the friction 

rounding bodies in the form of a dark co- of this would expose the operator to the 

loured powder. same danger. 

* Fullers* Earth. Colour greenish- Fulminating silver may be made by pre- 
white, and other shades of green. Massive, cipitating a solution of nitrate of silver by 
Dull. Fracture uneven. Opaque. Shin- lime-water, drying the precipitate by ex- 
ing and resinous in the streak. Very soft, posure to the air for two or three days, and 
Sectile. Scarcely adheres to the tongue, pouring on it liquid ammonia. When it is 
Feels greasy. Sp. gr. l.r to 2.2. It falls tlius converted into a black powder, the 
into a powder with water, without the liquid must be poured off, and the powder 
crackling noise which accompanies the dis- left to dry in the air. It detonates with 
integration of bole. It melts into a brown the gentlest heat, or even with the slight- 
spongy scoria before the blow-pipe. Its est friction, so that it must not be removed 
constituents are Si silica, 10 alumina, 1.25 from the vessel in which it is made. If a 
magnesia, 0.50 lime, 0.10 muriate of soda, drop of water fall upon it, the percussion 
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irin cMiie it to explode. It wm dteeoevred itrofctt, explode woh mere leoAjr if pM- 

by Berlhollet. yiously wrapped up in doable paper. 

Bnignatelli made a fiilminatiiicf ailver by * FuUninationa of tbe moat violent kind 

powdering a hundred graina of nitrate en require tbe agency of azote or nitrogen: ma 

ailver, putting the powder into a beer glaas, we aee not only in ita compounds with the 

and pouring on it, first an ounce of alcohol^ oxides of gold, silver, and platina; but still 

then as much concentrated nitrous acid, more remarkably in its chloride and iodide. 

The mixture grows hot, boils, and an ether See Nxtrocbv.* 

isvisibly formed, that changes into gas. By Fumikg Liqvon. The fuming liquors 

degrees the liquor becomes milky and of Boyle and Libavius have been long 

opaque, and is filled with small white clouds, known. To prepare that of Bcnrle, Which 

When all the gray powder has taken this is a hydroguretted sulphuret of amnranio, 

form, and the liquor has acquired a consis- three parts of lime fallen to powder in the 

tency, distilled water must be added im- air, one of muriate of ammonia, and one of 

mediately to suspend the ebullition, and flowers of su]]riiur, are to be mixed in n 

prevent the matter from being redissolved, mortar, and distilled with a gentk heat, 

and becoming a mere solution of silver. The yellow liquor, that .first comes over. 

The white precipitate is then to be collec- emits fetid fumes. It is followed by a 

ted on a filter, and dried. The force of deeper coloured fluid, that is not Aiming, 

this powder greatly exceeds that of fulmi- The fuming liquor of Libavius la made 

nating mercury. It detonates in a tremen- by amalgamating tin with balf ita weight 

dous manner, on being scarcely touched of mercury, triturating tiiia amalgam with 

with a glass tube, the extremity of which an equal weight of corrosive muriate of 

has been dipped in concentrated sulphuric mercury, and distilling by a gentle heat. A 

acid. A single grain, placed on a lighted colourless fluid at first passes ov^: after 

coal, makes a deafening report The same this, a thick vapour is ^rown out at one 

thing happens, if it be placed on a bit of single jet with a aort of explosion, which 

paper on an electric pile, and a spark condenses into a transparent liquor, tbi^ 

drawn from it. emits copious, white, heavy, acrid fumes 

Fulminating mercury was discovered by on exposure to the air. In a closely stop- 
Mr. Howard. A hundred grains are to be ped bottle, no fumes from it are petcepti- 
dissolved with heat in an ounce and balf hy blej but needle-shaped crystals form 
measure of nitric acid. I'he solution, when against the top of the bottle, so as fre- 
cold, is to be poured on two bunce mea- quently to close the aperture, 
sures of alcohol, and heat applied till an* Cadet's fuming liquor is prepared by 
effervescence is excited. As soon as the distilling equal parts of acetate of potash 
precipitate is thrown down, it must be col- and arsenious acid, and receiving the pro- 
lected oii a filter, that the acid may not duct into glais bottles, kept cool by a mix- 
react on it; washed, and dried . by a very ture of ice and salt, llie liquor produced, 
gentle heat. It detonates with a very little emits a very dense, heavy, fetid noxious 
heat or friction. vapour, and inflames spontaneously in the 

Three parts of chlorate of potash, and open air. 
one of sulphur, triturated in a metal mor- • Fukgates. The saline compounds of 
tar,cause numerous successive detonations, a peculiar acid, which M. Braconnot has 
like the cracks of a whip, the reports of a lately extracted from mushrooms.* 
pistol, or the fire of musketry, according » Fungi n. The fleshy part of mush- 
to the rapidity and force of the pressure rooms^ deprived by alcohol and water of 
employed. A few grains, struck with a every thing soluble. It seems to be a mo- 
hammer on an anvil, explode with a noise dificatlon of woody fibre.* 
like that of a musket, and torrents of pur- ' Furnace. See Laboratory. 
pie light appear round it. Thrown into Fusibility.- That property by which 
concentrated sulphuric acid, it takes fire, bodies assume the fluid state, 
and bums with a white flame, but without Some chemists have asserted that fusion 
noise. is simply a solution in caloric; but this opi- 

Six parts of the chlorate, one of sulphur, nion mcludes too many yet undecided 

and one of charcoal, detonate by tbe same questions, to be hastily adopted, 

means, but moi*e strongly, and with a red- Fusion. The act of fusing. Also the 

der flame. state of a fused body. 

Sugar, gum, or charcoal mixed with the Fustet. The wood of the rhua eoUnnSf 
chlorate, and fixed or voUtile oils, alcohol, or Venus's sumach, yields, a fine orange 
or ether, made into a paste with it, deto- colour, but not at all durable, 
nate very strongly by the stroke, but not Fustic, or Yellow Wood. This 
by trituration. Some of tliem take fire, wood, the tnonu Hnctoria, is a native of the 
but slowly and by degrees, iii the sulphu- West Indies. It aflTords much yellow ee- 
rie acid. louring matter, which is very permanent. 

All these mixtures, that detonate by the The yellow given by fustic without any 
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nordanl i» d«n, intd brti^imlth, tot ttnidt ii» tifiit the f^Hkm of totie hielhieft 1»«f« 

Weil. The mordants enttiloyed i^hh weld to onnge than that of weMj and, ts It 

•et on it in a aiiniiar mafner, and by their abenndfl mora in coloiving msttery a tew 

means the colour is rendered moire bright quantity wUk saflko. 
maA fixed. The diiference between them 
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• £^ ABBROXrr. Scapolite.* which arises in distillation both with water 
\W * Gadoliv ITS. Prismatic |^ado- and spirit, and gives a strong impregnation 
linite.-«^oA«. to both: from a pound of galbanum are 
Its colours are velvet-blackt and black of obtained, by distillation with water, six 
various shades. Massive and dissemina- drachms of actual oil, besides what is re- 
tcd. Rarely crystallized. Its primitive tained by the water. In this respect gal- 
figure seems to be an oblique four-sided banum agrees with asafoetida, and diners 
prism^ in which the obtuse angle is nearly from ammoniacum. 
110*. This prism sometimes occurs wita Galbna. The black ore of lead. 
•Ix lateral pUnes. Lustre resinous inclin- Gall of Animals. See Bilx. 
in|^ to vitreous. Fracture conchoidaL Gall-stones. Calculous concretions 
Very faintly translucent on the thinnest are not unfrequently formed in the gaU 
cdge8» and then it ai4>ears blackish-green, bladder, and sometimes occasion great 
Harder than feldspar, but softer than pain in their passage through the ducts 
quartz. Streak greenish-gray. Brittle; dif- into the duodenum, before they are evacu- 
ficultly frangible. When pure it does not ated. Of these stones there are four dil^ 
affect the magnet. Sp. gr. 4.0 to 4.2. It in- ferent kinds. 

tunsesces very .much before the blow-pipe, 1. The first has a white colour, and when 

And at kngth melts into an imperfect slag^ broken, presents crystalline plates, or striae, 

which is magnetical. It loses its colour in brilliant and white like mica, and having a 

nitric acid, and gelatinizes. Its constitu- sofl greasy feel. Sometimes its colour is 

ents are 25.8 silica, 45 yttria, 16.69 oxide yellow or greenish; and it has constantly a 

of cerium, 10.26 oxide of iron, 0.60 vola- nucleus of inspissated bile. Its sp. gravity 

tile matter.— i^«rse&'t/«. It occurs along is inferior to that of water: Gren found 

with yttrotantalite at Ytterby in Sweden, in the specific gravity of one, 0.803. When 

beds of a coarse granular red feldspar, exposed to a heat considerably greater than 

vhich are situated m mica slate; at Finbo, that of boiling water, this crystallized caU 

near Fahlun also in Sweden, in a coarse cuius softens and melts, and crystallizes 

granular granite, along with pyrophysalite again when the temperature is lowered. It 

SLDd tin-stone. — Jameson.* is altogether insoluble in water; but hot 

* Gahnitx. Automalite or octohedral alcohol dissolves it with facility. Alcohol, 
corundum.* of the temperature of 167*^, dissolves one- 

* Gallitxinite. Rtttile. An ore of twentieth of its weight of this substances 
titanium.* but alcohol, at the temperature of 60®, 

Galbanum exudes from the Intbongal- scarcely dissolves any of it. As the alco- 

bamauL, This juice comes over in masses, hoi cools, the matter is deposited in bril- 

composed of white, yeUowish, brownish- liant plates, resembling talc or boracic 

yellow, and brown tears, unctuous to the scid. It is soluble in oil of turpentine, 

touch, softening betwixt the fingers; of a When melted, it has the appearance of oil, 

bitterish, somewhat acrid, disagreeable and exhales the smell of melted wax; when 

taste, and a very strong smell; generally suddenly heated, it evaporates altogether 

fun of bits of stalks, leaves, seeds and in a thick smoke. It is soluble in pure al« 

other foreign, matters. kalis, and the solution has all the proper* 

Galbanum contains more of a resinous ties of soap. Nitric acid also dissolves itt 

than gummy matter: one pound yields with but it is precipitated unaltered by Water, 
alcohol upward of nine ounees and a half This matter, which is evidently the same 

of resinous extract; but the gummy extract with the crystals Cadet obtuned from bile, 

obtained by water from the same quantity, and which he considered as analogous to 

amounts only to about three ounees. The sugar of milk, has a strong reseittblance to 

resin is hard, brittle, insipid, and inodo- spermaceti. Like that substance, it is of 

rous: the gummy extract has somewhat of an oily nature, and inflammable; but it dif- 

a nauseous relish, but could not be distia- fers from it in a variety of particulars, 

guished to be a preparation gS galbaaunk Since it is contained in bile, it is not diffi- 

The whole smell, ftavour, and specific tasta cult to see how it may crystallize in the 

of this jince, reside in an essential oil, gall-bladder if it happen to be more abun* 

Vou II. 9 
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'4anttii«i usual; and the coBfcqpiMieeimttt ^onilfted of abo«^ 0.9 tannia* aadO^ fal- 

ie a |(^-stone of this apecioa. Fourcroy lie acid, united to a |iortion of extractive 

found a quantity of Uie aame substance in matter. One hundred grains of the solid 

the dried human liver. He called it Adi- matter left, by incinerationf nearly 4|, 

pocere. which were chiefly calcareous matter, mix- 

2. The second species of biliary caku- ed with a amall portion of fixed alkali. 

lus is of a round or polygonal shape, often From 500 grains of Aleppo galls. Sir H. 

of a gi'ay colour externally, and brown Davy obtained, by infusion as above, 185 

within. It is formed of concentric layers grains of solid matter, which on analysts 

of a matter which seems to be inspissated appeared to consist of tannin ISO; muct* 

bile; and there is usually a nucleus of the lage, and matter rendered insoluble by 

white crystalline matter at the centre. For evaporation, 12; gallic acid, with a little ex* 

the most part, there are many of this 8pe> tractive matter, 31; remainder, calcareous 

eies of calculus m the gall-bladder to^- earth and safine matter, 12. 
tber: indeed it is frequently filled with The use of galls in dyeing is very exten* 

them. The calculi belonging to this spe- sive, and they are one of the piincipal in- 

cies are often light and friable, and of a gredients in making ink. Powdered galls 

brownish-red colour. The gall-stones of made into an ointment with hog's lard are 

oxen used by painters belong to this spe- a very efficacious application in piles, 

cies- These are also adipocere. They are sometimes given internally as «i 

3. The third species of calculi are most astringent; and in the intermittent^, where 
numerous of all. Their colour is often the bark has failed. The tuberdea, or 
deep brown or green; and when broken, a knots, on the roots of young oaks, are said 
number of crystals of the substance re- to possess the same properties as the nut* 
sembling spermaceti are observable, mixed galls, and to be {utNluced in a similar man- 
with inspissated bile. The calculi belong- ner. 

ing to these three species are soluble in For their acid, see Acts (Galx^ic). 
alkalis, in soap ley, in alcohol, and in oils. * Galvanism. The following article 

4. Concerning die fourth species of gall- is chiefly extracted from a paper, which 
stone, very little is known with accuracy, was read by me at the Glasgow Literavy 
Br. Saunders tells us, that he has met with Society, December 10, 1818, and published 
some gall-stones insoluble both in alcohol in the Journal of Science and the Arts, of 
and oU of turpentine, some of which do the following Janiury. I have now sub- 
not flame, but become red, and consume joined a few ftirtber observations, on the 
to ashes like charcoal. Haller quotes se- application of voltaic electricity to the re- 
veral examples of similar calcuU. Gall- suscitation of the su^ended functions of 
stones often occur in the inferior animals, life. 

particularly in cows and hogs; but the bi- Convulsions accidently observed in the 
Gary concretions of these animals have not limbs of dead frogs, originally suggested 
hitherto been examined with much atten- to Galvani, the study of certun phenome- 
tion. na, which from him have be^i styled Gal- 
Soaps have been proposed as solvents vanic. He ascribed Utese movements to 
for these calculi. The academy of Dijon an electrical fluid or power, innate in the 
has published the success of a mixture of living frame, or capable of being evolved 
essence of turpentine and ether. by it, which he denominated animal elec- 
Galls. These are the protuberances tricity. The Torpedo^ GynrnotuB^ and SUa^ 
produced by the puncture of an insect on rut Etectrieus, fish endowed with a true 
plants and trees of different kinds. Some electrical apparatus, ready to be called in- 
of them are hard, and termed nut-galls; to action by an effort of their will, were 
others are soft and spongy, and called her- previously known to the naturalist, and 
ry-galls, or apple-galls. The best are the furnished plausible analogies to the phi- 
nut-galls of the oak, and those brought ftom losopher of Bologna. Volta, to whom this 
Aleppo are preferred. These are not science is indebted for the most brilliant 
smooth on the suHace, but tubercular, discoveries on its principles, as well as for 
small, and heavy; and should have a bluish its marvellous apparatus, justiy called by 
or blackish tinge i his name, advanced powerful arguments 
Deyeux investigated the properties of against the hypothesis of Galvani. He as- 
galls with considerable care; and more late- cribed the muscular commotions, and other 
ly Sir H. Davy has examined the same sub- phenomena, to the exdtation of common 
ject. The strongest infusion Sir H. Davy electricity, by arrangements previous^ un- 
could obtain at 56** F. by repeated infusion thought of by the scientific world; merely 
of distilled water, on the best Aleppo galls, by the mutuai contact of dissimilar bodies, 
broken into small pieces, was of the spe- metals, charcoal, and animal matter, ap- 
cificgravity of 1.068. Four hundred grains plied either to each other, or omjoined 
of this infusion, evaporated at a heat be- with certain fluids. And at the present 
low 300*, left 53 of soUd matter, which day, perhaps the only facts which seem 
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4iffictdt to reeondle vitli the beaiitifid son with thote which can be excited hf 

theecy of electro-motion, invented by the passing the influence along the principal 

Paviaa professor, are some experiments nerve of the mnsele. Inattention to this 

of Akiini, the nephew of the original dis- important distinction, I conceive to be the 

cov«rer. principal source of the slender effects hi- 

In these experiments, neither metals nor therto produced in such experiments on 
charcoal were employed. Very powerful the heart, and other muscles, independent 
nmscular contractions seem to have been of the will. It ought also to be observed, 
excited io some of the experiments, by that too little distinction has been made 
fannsing a part of a warm-blooded, and of between the positive and negative poles of 
a C5<»d-blooded animal, into contact with the battery; though there are good reasons 
each o^er; as the nerve and muscle of a for supposing, that their powers on muscu- 
li*o|^, with the bloody flesh of the neck of a lar contraction are by no means the same. 
newly decapitated ex. In other experi- According to Ritter, the electricity of 
mesits, the nerves and muscles of the same the positive pole augments, while the 
animal seon to have operated Galvanic ex- negative diminishes the actions of life. 
citatioo; and again, the nenre of one animal Tumefaction of parts is produced by the 
acted with the muscle of another. He de^ former; depression by the latter. The pulse 
duces from bis experiments, an inference of the hand, h^ says, held a few minutes 
in favour of his uncle's hypothesis, that a in contact with the positive pole, is strength- 
proper animal electricity is inherent in the ened; that of the one in contact with the 
body, which does not require the assis- negative is enfeebled; the former is accom- 
twf ce of any external agent, for its develope- panied mth a sense of heat, the latter with 
nent. Should we admit the reality of a feeling of coldness. Objects appear to a 
theae results, we may perhaps venture to positively electrified eye, larger, brighter* 
refer them to a principle anidogous to Sir and red; while to one negatively electrift- 
H. levy's pile, or voltaic circuit of two dis- ed, they seem smaller, less distinct, and 
fdmilsr lipids and charcoal. This part of Uuish^ — colours indicating opposite ex* 
the subject is however involved in deep tremities of the prismatic spectrum. The 
obeetiri^. acid and alkaline tastes, when the tongue 

Many experiments have- been performed, is acted on in succession by the two elec- 
in this country and abroad, on the bodies tricities, are well known, and have beea 
of criminals, soon after their execution, ingeniously accounted for by Sir H. Davy, 
Vassidi, Julio, and Rossi made an ample in his admirable Bakerian Lectures. The 
set, on several bodies decapitated at Tu- smell of oxymuriatic acid, and of ammonia, 
rxn. They paid particulai' attention to the are said by Ritter, to be the opposite odours, 
eflfeet of galvanic electricity on the heart, excited by the two opposite poles; as a full 
and other involuntary muscles: a subject body of sound and a sharp tone are the 
of much previous controversy. Volta as- corresponding effects on the ears. These 
aerted, that these muscles are not at all experiments require verification, 
sensible to this electric power. Fowler Consonant in some respects, though not 
maintained, that they were affected; but in all, with these statements, are the doc- 
wjth difficulty and in a slight degree. This trines taught by a London practitioner, ex- 
opinion was confirmed by Yassau; who fur- perienced in the administration of medical 
ther showed, that the muscles of the sto- electricity. He affirms, that the influence 
mach, and intestines, might thus also be of the electrical fluid of our common ma- 
excited. Aldini, on the contrary, declared, chines, in the cure of disease, may be re- 
that he could not affect the heart, by his ferred to three distinct headis; first, the 
most' powerful galvanic arrangements. form of radii, when projected from a point 

Most of the above experiments were positively electrified; secondly, that of a 

however made, either without a voltaic star, or the negative fire, ooncentred on a 

battery, or with piles, feeble in compari- brass ball; thirdly, the Leyden explosion. 

son with those now employed. Those in- To each of these forms he assigns a speci- 

deed performed on the body of a criminal, fie action. The first acts as a sedative, id- 

at Newgate, in which the limbs were vio- laying morbid activity; the second as a 

lently agitated: the eyes opened and shut; stimulant; and the last has a deobstruent 

the mouth and jaws worked about, and operation, in dispersing chronic tumours. 

the whole face thrown into frightful con- An ample narrative of cases is given in 

Tukibns, were made by Aldini, with I be- confirmation of these general propositions. 

lieve,aconsiderabk series of voltaic plates. My own experience leads me to suppose, 

A circumstance of the first moment, in tliat the negative pole of a voltaic battery, 

my opinion, has been too much overlooked gives more poignant sensations than the 

in experiments of this kind,— that a mus- positive. 

cular mass through which the galvanic en- But, unquestionably, the most pvecise 

ergy is directly transmitted, exhibits very and interesting resetf ches on the relation 

weak contractile moyements, in compari- between Toltaic^ electricity and the phene* 
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mena of life, are thote covUlned tn ^r. in pHvti/t praGtice» ud vif^hteen in the 

Wilson Phitip's DtM^tations in the Pbilo* Woreester Infiranary. Tlie pover eraptoy- 

sophical Transactions, as well as in bis Ex* ed varied from ten to twenty-five pairs, 
perimental Inquiry into the Laws of the The gcsneral inferences deduced by hivft 

Vital Functions, more recently published, from his multiplied experiments, are, that 

Li his earlier researches, he endeavoured voltaic electricity is capable of eflfec^ting' 

to prove, that the circulation of the bluodi the formation of the secreted fluids yhm 

and the action of the involuntary muscles, applied to the blood, in the same way in 

were independent of the nervous influence, which the nervous influence is ^pUed to 

in a late paper, read in January 1816, he it{ and that it is capable of occamoning m 

•bowed the immediate d^epeadence of the evolution of calorie from arterial blood, 

aecretory ftuictions on the nervoiu influ* When the lungs are deprived of the acr- 

enee. Tous influence, by which their function ia 

The eighth pair of nerves distributed to impeded, and even destroyed, when di- 

the stomach, and subservient to digestion, gestion is interrupted, by withdrawinf^thia 

were divided by incisions in the necks of influence from the stomach* these two vitid 

several living rabbits. After the operation* functions are renewed by exposing them 

the parsley which they ate remained with* to the influence of a galvanic trongli* 

out alteration in their stomachs; and the *' Hence," says he, '* galvamsm seems ea» 

animals, afler evincing much difficulty of pable of performing all the fknetiema of 

breathing, seemed to die of suffocation, the nervous influence in the animal cco- 

But when in other rabbits, similariy treats nomy; but deviously it cannot excite the 

ed, tlie galvanic power was transmitted functions of animal Ufe, unless when actinip 

along the nerve, below its section, to a on parts endowed with the living princ^ile." 
disc of silver, placed closely in contact These results of Dr. Philip have been re- 

with the skin of the animal, opposite to its ecntly coi^rmed by I>r. Clarke AbeU of 

stomach, no difficulty of breathing occurs Brixton, who employed, in one of the repis 

red. The Voltaic action being kept up for titions of the exp^moits, a comparatively 

twetity-six hours, the rabbits were then weak, and in the other a considerable pow^ 

killed, and the parsley was found in as er of galvanism. In the former, altbougti 

perfectly digested a state, as that in healthy &e galvamsm was not of sufficient power 

rabbits fed at the same time; and their sto- to occasion evident digestion of the food, 

machs evolved the smell peculiar to that yet the efforts to vomit, and the difficulty 

of a rabbit during digestion. These ex- of breathing, constant eflSects oi dividing 

periments were several times repeated the eighth pair of nerves, were preventea 

with similar results. by it. These symptoms recurred when it 

Hence it appears that the galvanic energy was discontinued, and vanished on its re^ 
is capable cif supplying the place of the application. ** The respirattoo of the ani- 
nervous influence* so that while under it, mal," he observes, ** continued quite free 
the stomadi, oHierwise inactive, digests during the experiment, eaEcept when the 
food as usual. 1 am not, however, willing disengagement of the nerves from the tin- 
to adopt the conclusion drawn by its inge- foil, rendered a short suspension of the 
nious author, that the *' identity of galvanic galvanism necessary during their readjust* 
electricity and nervous influence is esta- ment** "The non-galvanizedrabbit,bieath- 
blished by these experiments." Theyclear^ ed with difficulty, wheeaed audibly, and 
ly show a remarkahle analogy between these made frequent attempts to vomit" In the 
two powers, since the one may serve as a latter experiment* in which the greater 
•ubstitttte for the other. It might possibly povTer of galvanism was employed, di* 
be urged by the snatomist, that, as the sto- gestion went on as in Dr. FhiUps' exprn- 
mach is supplied by twigs of other nerves, ments.— ^our. &. ix. 
which communicate under the place of Dr. M. Gallois, an eminent French physiolo> 
Philips' section of the par vaffum, the gal- gist, had endeavoured to prove, tfelat the 
vanic fluid may operate merely as a pow- motion of the heart depends entirely upon 
erfttl stimuhis, exciting those slender twigs the spinal marrow, and immediately ceases 
to perform such an increase of action, as when the spinal marrow is removed er de- 
may compensate for the want of the prin- stroyed. Dr. Philip appears to have re- 
cipal nerve. The above experiments were futed this notion, by the following experi- 
repeated on dogs, with like results; the ments. Rabbi to were rendered insensible 
battery never being so strong as to occa- by a blow on the occiput; the spinal mar- 
sion i^inful shocks. row and brain were then removed, and the 

The removal of dyspnoea as stated above, respiration kept up by artificial means: the 

led him to try galvanism as a remedy in motion of the heart, and the circulation* 

asthma. By transmitting its influence from were carried on as usual. When spirit of 

the nape of the neck to the pit of the sto- wine^ or opium* was applied to the spinal 

inach, he gave decided relief in every one marrow or brain* the rate at the circuia* 

ef tweoty-tvo gams, ef whioh four ime lien w«a MC^krated. 
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These |;en«nil |>byslolofical yie v« will fhyrtfideuB muiele, from three to four inches 

setve, I hope* as no inappropriate intro- abore the clavicle; the cutaneous incision 

duction to the detail of the g^aWanic phe^ having been made by the side of the ster- 

nomenay exhibited here on the 4th of No- no-cleido-mastoideus. Since this nerve is 

vember, in the body of the murderer Clydes- distributed to the diaphragm, and since it 

4ale; and they may probably guide us to communicates to the heart through the 

tome Taluable practical inferences. eighth pair, it was expected, by transmit- 

The subject of theae experiments was a ting the galvanic power along it, that the 

middle^iaed, athletic, and extremely mus- respiratory process would be renewed. Ac- 

oolar man, about thirty years of age. He cordingly, a small incision having been 

was fliispended iroai the gallows nearly an made under the cartilage of the seventh 

hour, and made no convulsive struggle after rib, the point of the one insulating rod was 

be dropped; while a thief, executed along brought into contact with the great head 

with him, was violently agitated for a con- of the diaphragm, while the odxer point 

ndetmble time. He was brought to the was applied to the phrenic nerve in the 

•natoniical theatre of our university in neck. This muscle, the mun agent of res- 

about ten minutes alter he was cut down, piration, was instantly contracted, but with 

His face had a perfectly natural aspect, less force than was expected. Satisfied^ 

being neither livid nor tumefied; and there from ample experience on the living body, 

was no dislocation of his neek. that more powerful effects can be produced 

0r. Jeliray, the distinguished professor in galvanic excitation, by leaving the ex- 
of anaHraiy, having on me preceding day treme communicating rods in close contact 
icquested me to perform the galvanic ex- with the parts to be operated on, while the 
perimeiits, I sent to his theatre with this electric chain or circiut is completed, by 
view, next rooming, my ndnar voltaic bat- running the end of the wires along the top 
tery» consisting of 270 pairs of four inch of the plates in the last trough of either 
^ates, with wires of communication, and pole, the other wire being steadily im* 
pointed metallic rods with insulating ban- mersed in the last cell of the opposite pole, 
dies, for the more eommoctious application I had immediate recourse to this roeUiod« 
of iAxt electric power. About five minutes The success of it was truly wonderful. 
before the police officers arrived with the Full, nay, laborious breathing, instantly 
body, the battery was charged with a di- commenced. The chest heaved, and feU{ 
kite nitro4ulphuric acid, which speedily the belly was protruded, and again col- 
brought it into a state of intense action. Upsed, with the relaxing and retiring dia- 
The dissectixms were skilfully executed phragm. This process was continued, with- 
by Mr. Marshall, under the superinten- out interruption, as long as I continued the 
denee of the professor. electric discharges. 

Exp. 1. A large incision was' made into In the judgment of many scientific gen- 
tile nape of the neck, close below the sect- tlemen who witnessed the scene, this res- 
pia. The posterior half of the aiUu ver- pirator}' experiment was perhaps the most 
tebra was then removed by bone forceps, striking ever made with a philosophical 
when the spinal marrow was brought into apparatus. Let it also be remembered, that 
view. A profuse flow of liquid blood gush- for full half an hour before this period, the 
ed from the wound, inundating the floor, body had been well nigh drained of its 
A connderable incision y^as at the same blood, and the spinal marrow severely la- 
time made in the left hip, through the cerated. No pulsation could be perceived 
great gluteal muscle, so as to bring the meanwhile at the heart or wrist; but it may 
sciatic nerve into sight; and a small cut be supposed, that but for the evacuation 
was made in the heel. From neither of of the blood,-— the essential stimulus of 
these did any blood fiow. The pointed that organ^^this phenomenon might also 
rod connected with one end of the battery, have occurred, 

was now placed in contact with the spinal Exp, 3. The supra-orbital nerve was laid 

naftt>w, while the other rod was> applied bare in the forehead, as it issues through 

to the sciatic nerve. Every muscle or the the supra-ciliary firamen^ in the eyebrow; 

body was immediately agitated with con- the one conducting rod being applied to 

vulsive movements, resembling a violent it, and the other to the heel, most extraor- 

dbuddering from cold. The left side was dinary grimaces were exhibited every time 

most powerfully convulsed at each renewal that the electric discharges were made, by 

of the electric contact. On moving the se- running the wire in my hand along the 

cond rod from the hip to the heel, the knee edges of the last trough, from the 230th 

being previously bent, the leg was thrown to the 2r0th pair of plates; thus fifty shocks, 
out with such violence, as nearly to over- each greater than the preceding one, were 
turn one of the assistants, who in vun at- given in two seconds: every miucle in his 

tempted to prevent its extension. countenance was simultaneously throwa 

Exp, 2. The left phrenic nerve was now jnto fearful action; rage, hprror, despmiv 
had bare at the outer edge of ^e vfenw anguishi and ghasUy snoiles, united their 
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hideous expression in the murderer's face, that substitute for nerrous infloenee, or 

surpassing^ far the wildest representations that power which may perchance awaksea 

of a Fuseli or a Kean. At this period se- its dormant faculties. Then, indeed, fair 

▼eral of the spectators were forced to leave hopes may be formed of deriving eztenrnve 

the apartment from terror or sickness, and benefit from g^alvanism; and of raising this 

one gentleman fainted. wonderful agent to its expected rank, 

£xp, 4. The last {^vanic experiment among the ministers of healUi and Hfe t» 

consisted in transmitting the electric power man. 

from the spinal marrow to the ulnar nerve, I would, however, beg leave to suggest 

as it passes by the internal condyle at the another nervous channel which I conceive 

elbow; the fingers now moved nimbly, like to be a still readier and more pow^iul one, 

those of a noUn performer; an assistant, to the action of the heart and lungs, tlwi 

who tried to close the fist, found the hand the phrenic nerve. If a longitudinal inci- 

to open forcibly, in spite of his efforts, sion be made, as is frequently done lor 

When the one rod was applied to a slight aneurism, through the integuments of the 

incision in the tip of the fore-finger, the neck at the outer edge of the sssrweias' 

fist being previously clenched, that finger $oideu» muscle, about halfway between the 

extended instantly; and from the convul- clavicleandangleof the lower jaw; theaoiv 

fiive Agitation of Uie arm, he seemed to turning over the edge of tlus musdey we 

point to the different spectators, some of bring into view the throbbing carotid, oa 

whom thought he had come to tife. the outside of which, the par va^m, and 

About an hour was spent in these ope- great sympathetic nerve, lie together in 

rations. one sheath. Here, therefisre, they may 

In deliberating on the above galvanic both be directly touched and pressed by « 

phenomena, we are almost willing to ima» blunt metallic conductor. These oerveft 

gine, that if, without cutting into and communicate directly, or indirectly, with 

wounding the spinal marrow and blood- the phrenic; and the superficial nerve of 

vessels in the neck, the pulmonary organs the heart is sent off from the sympathetic, 

had been set a-playing at first, (as I pro- Should, however, the i^renic nerve be 

posed), by electrizing the phrenic nerve, taken, that of the left side is the prefera- 

(which may be done without any dange- ble of the two. From the position <^ ^le 

rous incision), there is a probability tha,t heart, the left phrenic differs a little m 

life might have been restored. This event, its course from the right. It passes over 

however little desirable with a murderer, the pericardium, covering the apex of the 

and perhaps contrary to law, would yet heart. 

have been pardonable in one instance, as While the point of one metallic conduc- 
it would have been highly honourable and tor is applied to the nervous cords above 
useful to science. From the accurate ex- described, the other knob ought to be firm- 
peri ments of Dr. Philip, it appears, that ly pressed against the side of the person, 
the action of the diaphragm and lungs is immediately under the cartilage of the «e- 
indispensable towards restoring the sus- venth rib. The skin should be moistened 
pended action of the heart and great ves- with a solution of common salt, or what is 
sels, subservient to the circulation of the better, a hot saturated solution of sal 
blood. ammoniac, by which means, the electinc 

It is known, thai cases of death-like le- energy will be more effectually conveyed 

thargy, or suspended animation, from dis- through the cuticle, so as to complete the 

ease and accidents, have occurred, where voltjuc chain. 

life has returned, after longer interruption To lay bare the nerves above described, 

of its functions, than in the subject of the requires, as I have stated, no formidable 

preceding experiments. It is probable, incision, nor does it demand more anato- 

when apparent death supervenes from suf- mical skill, or surgical dexterity, than every 

focation with noxious gases, &c. and when practitioner of the healing art ought to pos- 

there is no organic laesion, that a judicious- sess. We should always bear in mind, that 

ly directed gfdvanic experiment will, if any the subject of experiment is at least insen- 

thing will, restore the activity of the vital sible to psun; and that life is at stake, per- 

functions. The plans of administering vol- haps irrecoverably gone. And assuredly, if 

taic electricity hitherto pursued in such we place the risk and difiiculty of the ope* 

cases, are, in my humble, apprehension, very rations, in competition with the blessings, 

defective. No advantage, we perceive, is and glory consequent on success, they will 

likely to accrue from passing electric dis- weigh as nothing, with the intelligent and 

charges across the chest, directiy through humane. It is possible, indeed, uiat two 

the heart and lungs. On the prmciples so small brass knobs, covered with cloth mois- 

well developed by Dr. Philip, and now il- tened with solution of sal ammoniac, pres* 

lustrated on Clydesdale's body, we should ., sed above and below, on the place of the 

tnuKsmit alimg the channel of the nerves, nerve, and the diaphragmatic regioQi may 
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tittfiee, vithout »iy' lur^al operatioft: II in the folkwiftg way» with tn aMistaift ope- 
may first be tried. rator: Let that person seize in the xnoisf 
. Immersion of the body in cold water ac* fingers of his left hand, the spine and ner« 
celerates greatly the extinction of life aris- vous cords of the prepared firag; and in 
ing from suffocation; and hence less hopes those of the right band, a silver rod; and 
seed be entertained, of recovering drown- let the other person lay hold of one of the 
ed persons after a considerable interval, limbs with his right hand, while he holds 
than when the vital heat has, been suffered a zinc rod in the moist fingers of the left. 
to continue with little abatement. None of On making the metallic contact, feeble con« 
the ordinary practices judiciously enjoined vulsive twitchings wiU be perceived, as be- 
by the Humane Society, should ever on fore. Holding still the frog, as above, let 
such occasions be neglected. For it is them merely exchange the pieces of metal, 
surely culpable to spare any pains which On renewmg the contacts now, lively move- 
may contribute, in the slightest degree, to ments will take place, whidi become very 
recal the fleeting breath of man to its che- conspicuous, if one limb be held nearly ho- 
rished mansion. rizontal, while the other hangs freely down* 

My attention has been again particularly At each touch of the voltaic pair, the 
directed to this interesting subject, by a very drooping limb will start up, and strike the 
flattering letter which I lately received, from hand of the experimenter. 
the learned secretary of the Royal Humane It is evident, therefore, that for the pur- 
Society, poses of resuscitating dormant irritability 

In the preceding account, I had acciden- of nerves, or contractility of their subordi- 

tally omitted to state a very essential cir- nate muscles, the positive pole must be ap- 

cumstance relative to the electrization of plied to the former,and the negative to the 

Clydesdale. The paper indeed was very latter. I need scarcely suggest, that to 

rapidly written, at the busiest period of my make the above experiments analogous to 

public prelections, to be presented to the the condition of a warm-blooded animal, 

society, as a substitute for the essay of an apparently dead, the frog must have its 

absent friend, and was sent off to London, excessive voltaic sensibility considerably 

the morning after it was read. blunted, and brought near the standard of 

The positive pole or wire connected with the latter^ before beginning the experi- 

the zinc end of the battery, was that which ments. Otherwise, that animal electro- 

I applied to tlie nerve; and the negative, or scope, incomparably more delicate than the 

that connected with the copper end, was gold leaf condenser, wiU give very decided 

that which I applied to the muscles. This convulsions with either pole, 

is a matter of primary importance, as the At the conclusion of the article Caloric^ 

foUowing experiments will prove. I have taken the liberty of suggesting some 

Prepare the posterior limbs of a frog, for simple and ready methods of supplying 

voltaic electrization, leaving the crural warmth to the body of a drowned person.* 

nerves connected, as usual, to a detached f Galvanic Bbflagrator. I have 

portion of the spine. When the excitabi- given this name to a galvanic apparatus, 

lity has become nearly exhausted, plunge which i contrived last autumn, (1820), and 

the limbs into the water of one wine glass, of which a plate is annexed at the end of 

and the crural nerves with their pendent this work. It differs from other galvanic 

portionof spine, into that bf the other. The batteries, I'st, In consisting of concentric 

edges of the two glasses, should be almost coils, instead of flat plates; and in being so 

in contact. Then taking a rod of zinc in constructed, as to permit of a simultaneous 

one hand, and a rod of silver (or a silver immersion of the whole series at the same 

tea-spoon) in the other, plunge the former instant. 2dly, Under one of- its forms, in 

into the water of the limbs' glass, and the not having the pairs of plates insulated, 

latter into that of the nerves* glass, without but placed in two troughs, each containing 

touching the frog itself, and gently strike forty. In consequence of the simultaneous 

the dry parts of the bright metals together, action, the effects of this deflagrator far 

Feeble convulsive movements, or mere exceeded those of voltaic piles or troughs, 

twitching of the fibres, will be perceived of equal number and extent of surface, 

at every contact. Reverse now the posi- The light, given out by the combustion of 

tion of the metallic rods; that is, plunge ■ iron wire and charcoal, was so intense as to 

the zinc into the nerves' glass, and the sil- a&ct the eyes of spectators painfully at 

ver into the other. On renewing the con- fifty feet distance. 

tact of the dry surfaces of the metal now, . In its uninsulated form, it produced, 

very lively convulsions will take place; and with fresh water, a sensation in the back of 

if the limbs are skilfully disposed in a nar- the hand, almost intolerable. For further 

rowish conical glass, they will probably particulars, I refer to Silliman's Journal for 

spring out to some distance. This inter- February, ISj^Lf 

eating experiment may be agreeably varied Gamboge is a concrete vegetable juice. 
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flie|«odttceoftwotfees,botheftQedbytli« iaf on tfikiideiit FrActiife coftdioidftL 

IndiuM earacapulU (gambogia gatta Un.)» Sometimea it ocean in kuntlkr dtstinct 

and ia partly of a giimmy and partly of a concretions. Transparent or trtasliiGenU 

feainous nature. It is brougtitto tia either Refracts single. Scratches quarts, bnt not 

in form of orbicalar masses, orof ejrlindri- topaa. BriUle. Radier diiBcultl/ frangi« 

eal rolls of various sizes; and is of a dense, ble. Sp. gr. 4.0 to 4.2. ka eonstittients 

compact and ftrm texture, and of a beauti- are, silica 39.66, ataraina 19.66, black oxidm 

lul yellow. It is chiefly brought to us frMi of iron 39.68, oxide of manganese 1.80. — 

Cambaja, in the East Indies, called also Jferxelhi: Before the blow^kipe it ibset 

Cambodja, and Cambogia; and hence it has into a btaek enamel* or scoria. It oocurs 

obtained its name of cambadium, cambo- imbedded in primitive rodn, mnd primitive 

gium, gambogium. ^ metalliferous beds. It is found in variouA 

It is a very rough and strong pwget It northern cotmties in Scotland; in Norwajr* 

operates both by vomit and stool, and both Ldipland, Sweden, Saxony, France, fcc It 

ways with much violence, almost in the in- is cut for ring-stones. Coarse garheta are 

•tant in which it is swallowed, but yet, as used as emery for polishing metaU. The 

it is said, without griping. The dose is fi^lowing ritreous composition imitatea the 

from two to four grains as a cathartic; from garnet very closely: 
four to eight grains prove emetic and pur- Purest wlute glass, 3 ounces 



gatlve. The rou|[hness of its operation is Glass of antimony, 1 ounce 

diminislied by giving it in a liquid form Powder of Caasius, 1 grain 

sufficiently diluted. Manganese, 1 grain— /marMn. 

This gum>resin is saluble both in water The garnets of Pegu are most highly va- 

and in sJcohol. Alkaline solutions possess lued. 

m deep red colour, and pass the filter. Dr. Common ^orn^.— -Brown and green are 

Lewis infotms us, that it gfives a beantifol its most common colours. Massive, but 

and durable citron-yellow stain to marble, never in grains or angular pieces. Some- 

whether rubbed in substance on the hot times crystallized, and possesses all the 

stone, or applied, as dragon's blood some- forms of the precious garnet. Lustre^ 

times is, in form of a spirituous tincture, shining or glistening. Fracture, fine g^in- 

When it is applied on cold marble, the stone ed uneven. More or less translucent; the 

is afterward to be heated to make the co- black kind nearly opaque. It is a little 

lour penetrate. softer than precious garnet. Rather diffi- 

It is chiefly used as a pigment in water cultly frangible. Sp. gr. 3.7. Before the 

colours, but does not stand. blow-pipe it melts more easily than pre- 

Gawcux. The stones which fill the ca- eious garnet, its constituents are 38 ailicap 

Titles that form the veins of metala are 20.6 alumina, 31.6 lime, 10.5 iron.— roiN 

called the gangtle, or matrix of the ore. eueUn. It occurs massive or crystallized 

* Garkbt. ^ofessor Jameson divides m drusy cavities, in beds, in mica-slate, in 

this mineral genus into 3 species; the j&iyra- clay-slate, chlorite-slate, and primitive 

midal garnet, dodecahedrtU garnet, and prU» trap. It is found at Kilranelagh and Done- 

mo^ic garnet. gal in Ireland; at Arendal and Drammen 

I.— -Pyramidal contains 3 sub-species, Ve- m Norway, and in many other countries. 

suvian, Egeran, and Gehlenite, which see. On account of its c&^y fusibility and rich- 

ll.'^Dodeeahedral garnet contains 9 sub- ness in iron, iC is frequently employed as 

species. 1. Pyreneite. 2. Grosaulare. 3. a flux in smelting rich iron ot*es. It is 

Melanite. 4. Pyrops. 5. Garnet. 6. Al- sometimes used instead of emery by lapi- 

locbroite. 7. Colophonite. 8.^ Cinnamon- daries.— /omeson.* 

stone. 9^ Helvin. * Gas. This name is g^ven to all per- 
nio — Prismatic garnet; the grenatite. manently elastic fluids, simple or com- 
We shall treat here only of the garnet, pound, except the atmosphere, to which 
proper. Of this sub-species, we have two the term Air is appropriated, 
kinds, the precious and common. The solid state, is that in which, by the 
Preciott8 or noble garnet. Colours dark predominance of ^e attractive forces, the 
red, falling into blue. Seldom massive, particles are condensed into a coherent 
sometimes disseminated, most commonly aggregate; the gaseous state, is that in 
in roundish grains, and crystallized. 1. In which the repulsive forces have acquired 
the rhomboidal dodecahedron, which is the the ascendency over the attractive; and 
primitive form; 2. Do. truncated on all the the liquid condition represents the equili- 
^dges; 3. Acute double eight-sided |^ra- brium of tiiese two powers. Vapours are 
mid; and 4. Bectangular four-sided prism, elastic fluids, which have no permanence; 
The surface of the grains is generally aince a moderate reduction of temperature 
rough, uneven, or granulated; that of the causes them to assume the liquid or solid 
crystals is always smooth. Lustre exter- aggregation, 
nally glistening; internally shining, border- Cohesive attraction among homogeneous 
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puticlesy 18 the great antasfonist to chemi- kalis and aeida were in the elastic state, 

cal affinity, the attraction of composition, they would all combine, each in eqaal vo. 

the force whieh tends to bring into inti- lume with another, to produce neutral 

mate union, heterogeneous particles. Hence salts. The capacity of saturation of the 

the juxtaposition of two lolids, of a solid acida and alkalis, sseasured by volumes, 

and a liquid, or even of two liquids, may would then be the same; and perhaps this 

never determine their chemical combina- would be the best manner of estimation. 

tion, however strong their reciprocaraffini- In the following tables of gaseous combi* 

ty shall be. nation, bodies naturally in the solid state» 

In the ease of two liquids, or a liquid like sulphur, carbon and iodine, will be re* 
and a solid, mere juxtaposition requires, ferred to their gaseous densities, or the 
that the denser body be undermost, and bulks which tJiey occupy relative to their 
that no disengagement of gas, or external weights, when diffused by chemical com- 
vibration, agitate the surfaces in contact, bination among the pasticles of a perma- 
Kence those world fhamers, who ascribe nently elastic fluid. This view of the sub- 
the saltness of the sea to supposed beds of ject, first introduced by M. Gay^JUissac, 
rock salt at its bottom, have still the phe- and happily exemplified in his excellent 
nomenon of the strong impregnation of the memoir on iodine, will simplify our repre- 
■urface to explain; for the profound tran* sentation of many compounds. Finally, the 
quillity which is known to reign at very apparent contractions or condensations of 
moderate depths in this mighty mass, volume, which gases suffer by their reci- 
vould forever prevent the diffusion of the procal affinity* have also simple ratios with 
saturated brine below, among the light wa* the volume of one of them; a property pe- 
ters above. Or if this tranquillity be dis- imliar to gaseous bodies. We shall (£stri» 
puted, then progressive density from above bute tinder the following heads, our gene, 
downwards should be fbund, and continu- ral observations on gases. 1. Tabular 
ally increasing impregnation. Now none views of the densities, and combining ra- 
of these results has occurred. But with ties of the gases. 3. Adescr^tionof their 
gases in contact, Uiere is no obstacle from general habitudes with solids and liquids, 
cohesive attraction, to the exertion of their S. An account of the principal modes of 
reciprocal afilnities. Hence, hoWever fee- analyzing gasbous mixtures. 4. Of gasorae- 
hle these* may be, they never fUl, sooner try, or the measurement of the density and 
or later, to cause an intimate mixture of volume of gases. 

different gases, in which the ultimate par- 1. We are indebted to Dr. Prout for an 
tides approach within the limit correspond- able memoir on the relation between the 
ing to their reciprocal action. The differ- specific g^^avities of bodies in their gaseous 
ence of density may delay, but cannot pre- state, and the weights of their atoms, or 
vent uniform diffusion. Thus we see that prime equivalents, inserted in the sixth vo« 
known powers can account for the pheno- lume of the Annals of Philosophy. His 
mena. There is no need therefore of hav- observations are founded on M. 6ay-Lus* 
ing recourse to the strange hj'pothesis of sac's doctrine of volumes. Dr. Prout con- 
Mr. Dalton, that one gas is a neutral unre- siders atmospheric air as a chemical com- 
sisting void with regard to another, into pound, constituted by bulk .of four volumes 
which it will rush by its innate expansive of azote and one of oxygen; and, reckon- 
force. But of this fancy sufficient notice ing the atom of oxygen as 10, and that of 
has been taken '^ in the article Aia (At- azote as 17.5,*it will be found to consist of 
MosPHSRic.) one atom of oxygen, and two atoms of 

The principle of gaseous combination, azote, or per oent of oxygen 32.22 
fu^ broached in the neglected treatise of Azote 77.77 
Mr. Higgins, but since developed with Though almost all experiments have hi- 
consummate sagacity from the original re- therto led us to regard the atmosphere as 
searches of M. Gay-Lussac, has thrown a containing 21 volumes in the 100 of oxy- 
new light on pneumatic chemistry, which gen, we must in this view, ascribe the ex- 
has been reflected into all its mjrsterious cess of one per cent to an error of obser- 
departments, of animal and vegetable ana- Tation. Now, it is not improbable, that in 
lysis. Havmg given the details under the the explosive eudiometer with hydrogen 
article Equivaleni9 {Cheimcaf)^ we shall over mercury, or in the nitrous gas eudi. 
merely state in this place, that the combi- ometer over water, one per cent of azote 
nations of gaseous bodies, are always ef- may be pretty uniformly condensed, 
fected in simple ratios of the volumes, so Calling the prime equivalent of oxygen, 
that if we represent one of the terms by 1.000, and that of asote 1.75, as deduced 
unity, or 1, the other is 1, 2, or at most 3. both firom nitric acid and ammonia, we 
Thus ammoniacal gas neutralizes exactly may easily calculate the specific gravities of 
a volume equal to its own, of the gaseous these two gaseous elements of the atmos. 
acids. It is hence probable* that if the al- pheric compound* itself being represented 

Vol. IL 10 
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in gp. gr. by 1.00, and in the re lative veigh it tnx:mf::aih 

of its constituents, by 1.00 + 1.75 X 2; or 4^^ m4- ii— w ss ^^^^ if « =s 1. 

22.23+77.77. -r y ^ j 

The ancient problem qf Archimedes, for Whence y =s ■ ,**^*' 

determinins^ the fraud of the goldsmith, in an-{-bn 

making king Hiero's crown, which is so j^^^ ^ _. w+w — wy. 

important in chemistry for computing the m 

mean density of a compound, the specific Dr. Prout has very ingeniously applied this 
gravities of whose two constituents are formula, to the determination of the ape- 
given; and for thence enabling us, by com- cific gravities of oxygen and azote, which 
paring that result, with the density found are, 

by experiment, to discover the change of Oxygen^ 1.1111 

volume due to the chemical action, is of Azote, 0.9722 

peculiar value in pneumatic investigations. His investigation of Uie specific gra^y of 

It wUl enable us to solve, without difficul- hydrogen from that of ammonia, is conduct* 

ty, the two following problems: — ed on principles still less disputable. The 

1st, Having given the specific gravity of mean of the experimental results obUuned 

a mixed gas, and the specific gravities of by MM. Biot and Arago and Sir H. Davy 

its two constituent gases, to determine the on ammoniacal gas, is 0.5902. Now it has 

volume, and consequently the quantity of been demonstrated, that 2 volumes of it are 

each, present in the mixture. resolvable into 4 volumes of constituent 

2d^ Having g^ven the specific gravity of gases, of which 3 volumes are hydrogen 

amixedgas, and the proportions by weight and 1 azote. Hence, if from double the 

and volume of its constituents, to deter- specific gravity of ammonia, we subtract 

mine the specific gravities of each of its the specific gravity of azote, the remain- 

constituents. In both cases, no chemical d^ divided by 3 will be the specific gravi- 

tsondensatlon or expansion is supposed, ty of hydrogen. Or, putting the same thing 

and only two gases are concerned. . into an algebr^c form, on U)e principle that 

1st, Let ifbethesp.gr. of the denser gas; ^« '"P «^ ^^ ^«*>^ .H'''^!? -5^ *^ 
' I ^ *^ of the lighter las; »?°^ ""^.^^ ^o^™^*. ^y^f the specific gra- 
in mixed eas- ^'^^ °* ^® mixture; let « be the spcci- 
ar the volume of the denser gas; ^ ^^'''^y o| ^~^"» ^^^"^ experiment 
y of the lighter gas; shows, that ,^ = 0.5902; Whence 
t;total volume of the compound. _...^... 

.(^0 ^ , = !>S2i222=£:2rE== 0.0694. The 

Then x = / ^^_ v . ^^^^ Z/j^ and y = *" 3 

^^ ^ density of hydrogen therefore is to that of 

azote, atmospherical air, and oxygen, as I 
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(,^-.«)+(m— /) ^^ j4^ 1 to 14.4, and 1 to 16, respectively, 

from one or other of which formulae, the vo- And with regard to muriatic acid gas, it 

lume of one or other constituent may be |s well known to result from the union of 

found; and by' multiplying the volume by chlorine and hydrogen in equal volumes, 

the specific gravity, its weight is g^ven. without any condensation; therefore if we 

The same formula is stated in words under call the sp. gr. of the compound gas 1,278, 

the ai*ticle Coal Gas. and from the double of that number deduct 

2d, When tiie specific gravities of the the sp. gr. of hydrogen, we shall have the 

components are sought; the specific gra- ^f ^.j^i^^ne =i: 1.278 X 2-0.0694 

vity of the compound, as well as the yo- ^ g 4866, which may be converted into 

lume and weight of each component bemg ^^ ^ven number 2.5 Without any chance 

given, we have the foUowmg formula>- ^f ^^^^ g^e sect, IT. 

Let X be the sp. gr. of that whose weight is In the common tables of equivalent ra- 

a and volume m. ^ tios, adapted to the hypothesis that water 

y be the sp. gr. of that whose weight is is a compound of one atom of oxygen and 

b and volume n. one of hydrogen, or of half a volume of 

mx+ny the former and one volume of the latter, 

iw -f w = '» ^^ 'P- gr-of the com- we must compute the ratios of gaseous 

pound whose weight = 1 combination, among difierent bodies, by 

_ , _ ^ * • multiplying the weight of their atom or 

But the volume of one body multiidied into their prime equivalents by half the sp. gr. 

Its specific gravity, is to the volume of ano- of oxygen a= 0.55S5. If the volume and 

ther, multiplied into ite specific gravity, as sp. gr. of hydrogen were reckoned unity, 

the weight of the first, U to that of these- then the doctrine of volumes and prime 

cond;or equivalents would coincide. 
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General TaUe of Qaeeous BodieSj 6y Dr. Ure. 



Kaves. 



Hydrogen - - - - 

Carbon 

Sabcarb. hydrogen 
Ammonia - - - - 
Steam of water • - 
Phosphorus . - - 
Phosphur. hydrogen 
Sufaphoe. hydrogen • 
Carbonous oxide - 
Carburetted hydrogen 
Azote . . - - - 
Prussicacid « - - 
Atmospheric air • - 
Deutoxide of azote» 
Oxygen . - - - 
Sulphur .... 
Sulphuretted hydrogen 
Muriatic acid - - 
Carbonic acid - • 
Protoxide of azote > 
Alcohol vapour . • 
Cyanogen - - - - 
Chloroprussic acid - 
Muriatic ether . - 
Sulphurous acid . - 
Deutoxide of chloiine 
Fluoboric acid . . 
Protoxide of chlorine 
Chlorine - . . - 
Sulphuric ether vapour 
Nitrous acid ... 
Sulphuret of carbon 
Sulphuric acid . . 
Chlorocarbonous acid 
Sal ammoniac . . 
Nitric acid . - - 
H^driodic acid . . 
Oil of turpentine . 
Chloric acid ... 
Fluoborate of ammonia 
Subfluob. ammonia - - 
Tritosubfluob. ammonia 
Fluosilicate of ammonia 



air = 
1.00 



0.0694 

0.4166 

0,5555 

0.5902 

0.625 

833 

0.902 

0.9722 

0.9722 

0.9722 

0.9722 

0.9374 



1.0000 

1.0416 

1.1111 

1.1111 

1.1805 

1.2840 

1.5277 

1.5277 

16133 

1.8055 

2.1o27 

2.219 

2.222 

2.361 

2.371 

2.44 

2.500 

2.586 

2638 

2.644 

2.777 

3.472 

3.746 

3.75 

4.340 

5.013 

5.277 

5.902 

7.10 

8.26 



Weight 
o/lOO 
cubic 
incbet. 



2.118 
12.708 
17.000 
18.000 
19.062 
25.42 
27.47 
29.65 
29.65 
29.65 
29.65 
28.59 
30.519 
31.77 
33.888 
33.888 
36.006 
39.183 
46.596 
46.596 
49.20 
55.07 
65.69 
67.68 

errr 

72.0 
72.312 
74.42 
76,25 
78.87 
80.48 
80.66 
84.72 
105.9 
114.3 
114.37 
132.37 
152.9 
160.97 
180. 
216.7 
252. 



Weight 
of prime 

equvv. 
oxygen 

= 1. 



0.125 

0.750 

1.000 

2125 

1.125 

1.500 

1.625 

1.750 

1.750 

0.875 

1.750 

3.375 

4.500 

3.750 

1.000 

2.000 

2.125 

4.6125 

2.750 

2.750 

2.875 

3.25 

7.75 

10.375 

4.000 

9.50 

8.500 

550 

4.50 

2.875 

4.75 

4.750 

5.000 

6.25 

6.75 

6.75 

15.625 

9.5 

10.625 
12.750 
14.875 



Conttifuenu 

h 

volume: 



2 hyd.+l carb. 

3 hyd.4-1 azot. 
2 hyd.4-1 oxy. 

Iphos.-t-lhyd 
lphos.-i-2hyd. 
2 carb.-f-l oxy. 
1 carb.+l hyd. 

lcyan.4-lhyd. 
1 oxy .-{-4 azot. 
1 oxy.4-la%ot 



1 hyd.-|-l sulp. 
1 hyd.4-1 chlo. 
lcarb.4-1 oxy. 
1 oxy .4-2 azote 
1 oLgas+l wa 
2carb.4"lazote 
1 cya.4-1 chlo. 
1 mur.4-2 alco. 

1 oxy .4-1 sulp. 

2 oxy .4-1 chlo. 

2 oxy .4-4 chlo. 

2 clef 4-1 Wat. 
3oxy.4-2azote 
2carb.4-4su1p. 

3 oxy.4-2 sulp 

1 chl.4- Icar.ox 

2 am.4-2 mur. 
5 oxy.4-2 azote 
lbyd.4-liodin. 

3 oxy.4-2 chlo. 
2 am.4-2 fluob. 

4 am.4-2 fluob. 
6ara.4-2fluob. 

am 4-1 acid. 



^4 



1 
2 

1 
1 

li 

i 

2 
5 
2 



1 

2 
1 

H 
1 

1 

2 

2 

1 

2 



1 

2 
2 
2 
2 
1 
2 
2 

2 
1 
1 
1 



Constituent 

prime 
equivalents. 



2 hyd.4-1 carb. 

3 hyd.4-1 azote 
1 hyd.4-1 oxyg. 

1 pho8.4-l hyd. 
lphos.4-2hyd. 
1 carb.4-1 oxyg. 
1 carb.4.1 hyd. 

1 cyan.4.1 hyd. 

1 oxyg.4-2 azote 

2 oxyg.-j-l azote 



1 hyd.-f-l sulph. 
1 hyd.4-1 chlor. 
1 carb.4-2 oxyg. 

1 oxyg.4-1 azote 

2 ol. gas4-l water 

2 carb.4-1 azote 
1 cyan.4-1 chlor. 
1 mu. acid4-2 ale. 
2oxyg.4.1 sulph. 
1 chlor .4-4 oxyg. 

1 oxyg.4-1 chlor. 

4 olef.4-1 water 

3 oxyg.4-1 azote 

2 sulph.4-1 carb. 

3 oxyg.4-1 sulph. 
1 chlor.4hlcar.ox. 

lam>4-li"U'&cid 

5 oxyg.4-1 azote 
1 hyd.4-1 iodine 



oxyg.4-1 chlor. 
am.4-1 fluobor. 
am.4-1 fluobor. 
am.4-1 fluobor. 






In the preceding table I have endeavour* 
edto assemble the principal features of 
gaseous combination. For the properties 
of these 43 diflTerent gases, see the sepa- 
rate articles in the Dictionary. 

II. Of the general habitudes of gaseous 
matter with solids and liquids. Mr. Dal- 
ton has written largely on these relations; 
but his results are so modified by specula- 
tion, that it is difficult to distinguish fact 
from hypothesis. Dr. Henry, however, 
made some good researches on the sub. 
ject of this division, bul they havo since 



been so much extended and improved by 
M. de Saussure, that J shall take his ela- 
borate researches for my guide. His Me. 
moir on the absorption of the gases by 
diflerent bodies was originally read to the 
Geneva Society on the 16th April 1812, and 
appeared in Gilbert's Annalender Physik 
for July 1814, from which it was trans, 
lated into the 6th volume of the Annals 
of Philosophy. . 

1. Of the absorption of unmixed gasea 
by solid bodies. 

Of all solid bodies charcoal is the most 
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Temarkftble in its action on the gMcs. In introdncedy after it became cool, into tbe 
M. de Sausfure's experiments, the red-bof pm to be absorbed, without ever coming 
charcoal was plunged under mercury, and mto contact with atmospherical air. 

Table of the Volumes of Gases absorbed by one volume of 



Gases. 


Charcoal. 


9chaum. 


Adhmve 
9late, 


tubettiu. 


kydroph. 


Qtiorls. 


Ammonia, 


90 


15 


11.3 


12.75 


64 


10 . 


Muriatic acid. 


85 


— 


— 


.» 


17 


m^ 


Sulphurous acid. 


65 


— 


— 


.- 


7::i7 


i— 


Sulphuretted hydrogen. 


55 


11.7 


— 


— 


— . 


_ 


Nitrous oxide, 


40 


3.75 


_ 


mmm 


•M 


mmm 


Carbonic acid. 


35 


5.26 


2. 


1.7 


10 


0.6 


Olefiant gas. 


35 


3.70 


1.5 


1.7 


0.8 


0.6 


Carbonic oxide. 


9.42 


1.17 


0.55 


0.58 


.. 


... 


Oxygen, 


9.25 


1.49 


0.7 


0.47 


0.6 


0.45 


Azote, 


7.5 


1.6 


0.7 


0.47 


0.6 


0.45 


Oxycarburetted hydrogen 7 
from moist charcoal, J 


5.0 


0.85 


0.55 


0.41 


— 


— 


Hydrogen, 


1.75 


0.44 


0.48 


0.31 


0.4 


0.37 1 



The absorption was not increased by al- 
lowing the charcoal to remain in contact 
with Uie gases after 24 hours; with tlie ex- 
ception of oxygen, which goes on condens- 
ing for years, in consequence of the slow 
formation and absorption of carbonic acid. 
If the charcoal be moistened, the absorp- 
tion of all those gases that have not a very 
strong affinity for water, is distinctly di- 
minished. Thus boxwood charcoal, cool- 
ed under mercury, and drenched in water 
while under the mercury, is capable of ab- 
sorbing only 15 volumes of carbonic acid 
gas; although, before being moistened, it 
could absorb35 volumes of the same gas. Dry 
charcoal, saturated with any gas, gives out, 
on immersion in water, a quantity corres- 
ponding to the diminution of its absorbing 
power. During the absorption of gas by 
charcoal, an elevation of temperature takes 
place, proportional to the rapidity and 
amount of the absorption. The vacuum 
of the air-pump seems to possess the same 
influence as heat, in rendering charcoal 
capable of absorbing gaseous matter. A 
tranaferrer with a small jar containing a 
piece of charcoal was exhausted, and be- 
ing then plunged into a pneumatic trough. 
Was filled with mercurv. The charcoal was 
next mtroduced into a gas, and absorbed 
as much of it, as afler having been ignited. 
As the rapid absorption of carbonib acid 
gas by charcoal can ruse the thermometer 
25^, so its extraction by the air-pump, sinks 
it7.5^ 

Though charcoal possesses the highest 
absorbent power, yet it is common to all 
bodies which possess a certain degree of 
porosity, after the^ have been exposed to 
the action of the air-pump. Meerschaum, 
like charcoal absorbs a greater bulk of 



rare than dense gas. Dried woods, linen 
threads, and silks, alio absorb the gases. 
Of ammonia, hazel absorbs 100 volumes, 
mulberry 88, linen thread 68, silk 78; of 
carbonic acid, in the above order, 1.1, 0.46, 
0.62, 1.1; of this gas, fir absorbed 1.1, and 
wool 1.7. 

The rate of absorption of dillerent snis* 
es, appears to be the s^une, in all bodies 
of similar chemical propertied. All the 
varieties of asbestus condense more carbo- 
nic acid gas, than oxygen gas; but woods 
condense more hydrogen than azote. Tet 
the condensations themselves in different 
kinds of asbestus, or wood, or charcoal, 
are very far from being equal. Ligniibrm 
asbestus absorbs a greater volume of car- 
bonic acid gas, than rock-cork; so does hy- 
drophane than the swimming quartz of St. 
Ouen, and the quartz of Vauvert; and the 
absorption of gases by boxwood charcoal, 
is much greater than by fir charcoal. These 
differences are not in the least altered, if, 
instead of equal volumes, e^ual weights of 
charcoSil be employed. It is curious tliat 
a piece of solid charcoal absorbs 7i vo- 
lumes, and the same reduced into fine 
powder absorbs only three volumes. The 
Absorbing power of most kinds of charcoal 
increases as the specific gravity increases; 
and it is obvious, that the pores must be- 
come smaller and narrower with the in- 
crease of density. Charcoal from cork, 
of a specific gravity not exceeding 0.1, ab- 
sorbed no sensible quantity of atmospheric 
air. Charcoal from fir, sp. gr. 0.4, absorb- 
ed 4i times its volume of atmospherical uri 
that from boxwood, sp. gr. 0.6, absorbed 
f j of air; and pit-coal of vegetable origin 
firom Rttssiberg, sp. gr. l.£}6, absor^bd 
IQJ timea its volume of air. But, as tho 
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density ftugneiits, we urm at a liinity 
when the pores beeome too small to allow 
leases to enter. Thus, the blaeh^lead of 
Comberland, containing 0.96 of carbon, sp. 
gr. 2A7f prodttces no iteration on atmos- 
pherical air. But this correspondence be- 
tween the power of absorbing, and the spe» 
cific gravity, is only aectdenUil. Accurate 
experiments show remarkable deviations 
froin this rule. The different kinds of 
charcoal, whether of similar or dissimilar 
sp. gravities, always difier from each other 
in their organization. They cannot be con- 
sidered as resembling a sponge, whose 
pores and density may be modified by pres- 
sure. 

On the whole, it appears that the pro- 
perty of condensing gases, possessed by 
some solids, is within certain limits, in the 
inverse ratio of the internal diameter of 
the pores of the absorbing bodies. But 
besides the porosity, there are two other 
circumstances which must be attended to 
in these absorptions: 1. The different affi- 
nities which exist between the gases and 
the solid bodies; and, 2. The power of ex- 
pansion of ^e gases, or the opposition 
they make to their condensation, at diffe- 
rent degrees of heat and atmospherical 
pressure. 

The experiments hitherto described re- 
late to the absorption of a single gas, not 
nuxed with any other. But, when a piece 
of charcoal saturated with either oxygen, 
hydrogen, azote, or carbonic acid, is put 
into another gas, it allows a portion of the 
first to escape, in order to absorb into its 
pores a portion of the second gas. The 
volume of gas thus expelled from char- 
coal by another gas, varies according to 
the proportion in which both gases exist 
in the unabsorbed residue. The quan- 
tity expelled is greater, the greater Uie 
excess of the expelling gas. Yet it is not 
possible, in close vessels, to expel the 
whole of one gas, out of charcoal, by 
means of another; a small quantity always 
remains in the charcoal. 



Two gtsesj imited by absorption in char^^ 
coal, often experience a greater condensa- 
tion than each would in a separate state. 
For example, the presence of oxygen gas 
in charcoal facilitates the condensation of 
hydrogen gas; the presence of carbonic 
tx\d gas, or of azote, facilitates the con* 
densation of oxygen gas; and that of hy- 
drogen, the condensation of azote. Yet,. 
this effect does not take place, iifall cases, 
with the four gases now mentioned; for the 
presence of azote in clwrcoal does not pro* 
mote the absorption of carbonic acid gas. 
When the absorption of one of the tour 
named gases, has been facilitated by ano»- 
ther of them, no perceptible combmatioiv 
between the two takes place, at least within 
the interval of some da3rs* So, for example,, 
notwithstanding the assertion of Rouppe 
and Van Noorden, no separation of water 
appears, when charcoal saturated with hy- 
dh)gen at the common temperatures is put 
into oxygen gas; or ^\en the experiment 
is reversed. Nor has azote and hydrogen 
been united in this way into ammonia, or 
azote and oxygen into nitric acid. 

2. Absorption of gases by Uqidds, 

" That all gases are absorbed by liquids,'^ 
says M. de Saussure, *'and that most or 
Uiem are again separated by heat, or the 
diminution of external pressure, has been 
long known. We now possess accurate re- 
sults respecting the rate of this absorption. 
For a set of careful and regular experi- 
ments on this subject, we are indebted to 
Dr. Henry of Manchester. Mr. Daltbn has 
a little altered some of these results; and, 
by means of them, has contrived a tlieory 
which not oitly explains the absorption of 
gases by water, but by all other liquid^; 
but it is in opposition to most of the re., 
suits which I have obtained by means of 
solid porous bodies." 

The following table exhibits the volumes 
of the different gases, absorbed, according^ 
to the accurate experiments of Saussure^ 
by iOO volumes of / 







Mcohol 


J^aphtha 


Oil rf la- 


Seitur. 


Gases. 


Water. 


«/»• g^' 


9p.gr. 


vender 9p. 


Olive oil solution 






0.84. 


0.784. 


gr. 0.88. 




mur.pot. 


Sulphurous acid. 


4378 


11577 










Sulphuretted hydrogen. 


253 


606 










Carbonic acid. 


106 


186 


169 


191 


151 


61 


Nitrous oxide. 


7S 


153 


254. 


275 


150 


21 


Olefiant gas. 


15,3 


127 


261 


209 


122 


10 


Oxygen gas. 


6.5 


16.25 


— 


— 




— 


Carbonous oxide. 


6.2 


14.50 


20 


IS.6 


14.2 


5.2 


Oxycarburetted hydrogen. 


5.1 


7.0 










Hydrogen, 


4.6 


5.1 










Azote, 


4.1 


4.2 
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The above Bquidi were pre^ously freed 
from air, aa c(»npletely as posMble, by long 
and violent boiling. But those which 
would have been altered or dissipated by 
the application of such a heat, as oils, and 
some saline solutions, were freed from air 
by means of the air-pump* To produce a 
speedy and complete absorption, a large 
quantity of those gases which are absorb- 
ed only ih small quantities by liquids, as 
azote, oxygen, and hydrogen, was put, 
with a small quantity of the liquid, into a 
flask, which was furnished with an excel- 
lent ground stopper. The flask was agi- 
tated for a quarter of an hour. This me- 
thod is difficult and requires much atten- 
tion. With respect to all the gases of 
which the liquid absorbs more than l-7th 
of its bulk, M. de Saussure proceeded in 
the following manner:— He placed them 
over mercury, in a tube fully li inches in- 
ternal diameter, and let up a column of 
the absorbing liquid, from about 1| to Sc- 
inches long. The absorption was promo- 
ted by agitation, and its quantity was not 
determined till the gas and the liquid had 
been in contact for several days. 

A hundred volumes of Water absorb 
about five volumes of atmospherical ab, 
when the mass of air is very great, in com- 
parison of that of the water. 



" Frote these ezperimenta/' says M. de 
Saussure, "it appears, contrary to Hakim's 
assertion, that the absorption of gases, by 
different liquids, not glutinous, as water 
and alcohol, is very far from being similar. 
The alcohol, as we see, often absorbs twice 
as much of them, as the water does. In 
gases which are absorbed in small quanti- 
ties, this difference is not so striking, be« 
cause, with respect to them, the absorp- 
tions of the alcohol can be less accurately 
determined, on account of the air which 
still remains in it, after being boiled. 

** These experiments agree no better 
with the law, which Dalton thinks he has 
ascertained in the absorption of different 
gases by one and the same liquid; for I 
find too great a diflerence between the 
quantity of carbonic acid, sulphuretted 
hydrogen, and nitrous oxide gases, absor- 
bed by the same liquids (which Dalton 
considers as completely equal), to be 
able to ascribe it to errors in the experi- 
ments." 

3. Of the influence of chemical affinity 
on the absorption of the gases. 

If such. an influence did not exist, the 
gases would be absorbed by all liquids in 
the same order. Table of the volumes of 
gases absorbed by 100 volumes of 



jstam€8 of ga9e$. 


Miph. 
9p,gr, 
0.784. 


Oil of lav. 
0.88. 


Olive oil 


Solution 
tnur. pot. 


Olefiant gas. 
Nitrous oxide. 
Carbonic acid, 
Carbonous oxide. 


261 

254 

169 

20 


209 

191 
15.6 


122 
350 
151 
14.2 


10 
21 
61 
5.2 



"It follows," says M. de Saussure, ** from 
these experiments, that in liquids, as well 
as in solid bodies, great diiterences take 
place, in the order in whiph gases are ab- 
sorbed by them; and that, in consequence, 
these absorptions are always owing to the 
influence of chemical affinity. Solid bo- 
dies appear, under the same circumstances, 
to produce a greater condensation of all 
gases, in contact with which they are 
placed, than liquid bodies do. I have met 
with no liquid which absorbs so great a 
volume of carbonic acid, olefiant gas, azo- 
tic gas, carbonous oxide, and nitrous ox- 
ide, as charcoal and meerschaum do. The 
difference is probably owing to this cir- 
cumstance, that liquids, in consequence of 
the great mobility of their parts, cannot 
compress the gases so strongly as is ne- 
cessary for greater condensation, certain 



cases excepted, when very powerful che- 
mical affinities come to their assistance; 
as, for example, the affinity of ammonia 
and muriatic acid for water. Only in these 
rare cases do liquids condense a greater 
quantity of gases than solid bodies. Ac- 
cording to Thomson, water in the mean 
temperature of the atmosphet-e absorbs 
516 times its bulk of muriatic acid gas, 
and 780 times its bulk of amraoniacal gas.*» 
In the articles muriatic acid and ammonia 
in this Dictionary, 1 have shown these de- 
terminations of Dr. Thomson to be erro- 
neous. 

4, Influence of the viscidity, and the spe- 
cific gravity of liquids on their absorption 
of gases. Carbonic acid gas was placed in 
contact with one volume of the different 
liquids. The temperature in all the expe- 
riments was 62.5®. 
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Lz^trsBS. 


Sp.sr- 


Volume 9f 

tar.aeidgQM 

ai9orbed. 


100 parts of the $9htiiim, 
contain 


Alcohol^ 


QMS 


2.$ 




Sulph. ether. 


0.727 


2.17 




Oil of lavender. 


0.880 


1.91 




Oil of thyme» 


0.890 


1.88 




Spirit of wine. 


0.840 


1.87 


■ 


Rectified naphtha. 


0.784 


1.69 




Oil of turpentine. 


0.860 


1.66 




Linseed oil. 


0.940 


1.56 


r ' 


Olive oil. 


0.915 


1.51 




Water, 


1.000 


1.06 




Sal ammoniae. 


1.078 


0.75 


27.53 crystals, sat. sol. 


Gum arable. 


1.092 


0.75 


25. gum. 


Sugar, 


1.104 


0.72 


25. sugar. 


Alum, 


1.047 


0.70 


9.14 cry. al. sat. sol. 


Sulphate of potash. 


1.077 


0.62 


0.42 c. s. sat. sol. 


Muriate of potash. 


1.168 


0.61 


26.0 c. 8. sat. sol. 


Sulphate of soda. 


1.105 


0.58 


11.14 dry salt,sat. sol. 


Nitre, 


1.139 


0.57 


20.6 sat. sol. 


Nitrate of soda, 


1.206 


0.45 


26.4 sat. sol. 


Sulphuric acid, 


1.840 


0.45 




Tartaric acid. 


1,285 


0.41 


53.37 c. acid, sat. sol. 


Common salt. 


1.212 


0.329 


29. s. sat. sol. 


Muriate of lime, , 


1.402 


0.261 


40.2 .i}3fnited salt, sat. sol. 



Though the influence of the viscidity of 
a liquid be small with regard to the amount 
of the absorption, yet it increases the time 
necessary for the condensation of the gas. 
In general, the lightest liquids possess 
the greatest power of- absorbing gases; 
with the exception of those cases where 
peculiar affinities interfere. 

5. Influence of the barometrical pres- 
sure on the absorption of gases by liquids. 

M. de Sauftsure shows that in liquicls the 
quantities of gases absorbed are as the com- 
pressions; while in 'solid bodies, on the con- 
trary, as the gases become less dense, the^ 
absorption seems to increase. Dr. Henry 
had previously demonstrated, that the quan- 
tity of carbonic acid taken up by water, is 
proportional to the compressing force; a 
fact long 1^ weU known and applied by 
Schweppe, Paul, and other manufacturers 
of aerated alkaline waters. 

6. Simultaneous absorption of several 
gases by water. 

M. de Saussure thinks it probable, that 
the absorption of the diiferent gases at the 
same time by liquids, is analogous to what 
be observed with respect to solft bodies. 
Henry, Dalton, Van Humboldt, and Gay- 
Lussac, had already remarked, that water 
saturated with one gas, allows a portion of 
that gas to escape, as soon as it comes in 
contact with anoUier g^s. '* It is indeed 
evident, according to Dalton's theory," says 
M. de Saussure, " that two gases absorbed 
into a liquid, should really occupy always 
the same room, as they would occupy, if 



each of them had been absorbed singly, at 
the degree of density which it has in the 
mixture." To obtain results on this sub- 
ject, approaching to accuracy, he was 
obliged to make mixtures, of carbonic acid 
with oxygen, hydi*ogen, and azotic gases; 
for the last three gases are absorbed by 
water, in so small a proportion, that the dif- 
ferent condensations which take place, can- 
not be confounded with errors in the expe- 
riments. 

1. Water and a mixture of equal mea- 
sures of carbonic acid and hydrogen gas. 

He brought 100 measures , of water, at 
the temperature of 62;^*, in contact with 
434 measures of equal volumes of carbonic . 
acid and hydrogen. The absorption amount- 
ed to 47.5 volumes, of which 44 were car- 
bonic acid, and 3.5 hydrogen. If we com* 
pare the space which the absorbed gases 
occupy in the water, with that which they 
would occupy, according to the preceding 
table of absorption of unmixed gases, we 
find that the presence of one of the gases 
has favoured the absorption of the other, 
as far as tlie relative space g^es, which 
each would occupy separately in the water. 

2. Water and a mixture of equal parts of 
carbonic acid, and oxygen gas. 

100 volumes of water at 62i degp-ees 
absorbed from 390 volumes of this mixture, 
52.1 volumes; of which 47.1 volumes were 
carbonic acid, and 5 volumes oxygen gas. 
Here also the condensation ^^ gpreater thaa 
when the gases are separate. 
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3. Watrr and a nUxture sf earboiuc add letted hydrogen, cttbomms <»dde« prus- 

gM and aiote. sine or cyanogen. 

100 volumes of water absorbed from 4. Gases which rMtuUe the expiringp ta- 

35r.6 volumes of this mixture, at the above per. Oxygen, protoxide of azot^ nitrous 

temperature, 47-2 volumesf of which 43.9 acid, and 'Uie oxides of chlorine, 

volumes were carbonic acid, and 3.3 azote. S. Acid gnses, which redden litmus. Ki- 

The results of these experiments, as we trous, sulphurous, muriatic, fluoboric, hy- 

perceive, agree completely with each other; driodic, nuosilicic, chlorocarbonous, and 

<Dut none of them corresponds with Daltou's carbonic acids; the oxides of chlorine, sul- 

theory, according to which, the volume of phuretted hydrogen, telluretted hydrogen, 

carbonic acid absorbed, should be just one- and prussine. 

half of that of the absorbing liquid; and 6. Gases degtitttte oftatell^ or possessing 
likewise the volumes of the other gases ab- but a feeble one. Oxygen, azote, hydro- 
sorbed should be much smaller than M. de gen, subcarburetted and carburettea hy- 
Saussure found them actually to be. A drogen, carbonic acid, protoxide of azote, 
mixture of oxygen and hydrogen gases, in 7. The smell of all the others is inaup- 
the proportions for forming water, by agi- portable, and frequently charicteristia 
tation with that liquid, were absorbed in 8. Gases very tciuble in water, namely, 
the proportion of 5^ volumes to 100 vo- of which water dissolves more than 30 
lumes of the liquid. In an appendix, M. times its volume, at ordinary pressure and 
de Saussure describes minutely the judi- temperature. Fluoric acid, nfuriatie, fluo- 
cious precautions he took to insure prect- silicic, nitrous, sttlphuroos, and nmmonta. 
sion of result; which leave little doubt of 9. Gases oohthle in alkaUne solutions, 
the accuracy of his experiments, and the Acids, nitrous, sulphurous, muriatic, fluo- 
Justness of his conclusions. They are as boric, hydriodic, fluosilicic, chlorine, car- 
fatal to Mr. Ualton's mechanical fictions bonic, chlorocarbonous; uid^e two oxides 
concemingthe relation of liquids and gases, of chlorine, sulphuretted hydrogen, tellu- 
as MM. Dulongand Petit*s recent research- retted hydrogen, and ammonia. 
es have been to his geometrical fictions on 10. Alkaline gases. Ammonia and po- 
the phenomena of heat. tassuretted hydrogen. 

III. Of Gaseous Analysis. Such is a genend outline of the charac* 

This department of chemistry, whose teristics of Uie gases. The great problem 

great importance was first shown by Ca- vfMch nsw preoenit itself it, to determine by 

vendish, Priestley, and BerthoUet, has late- experiment$ the nature of any single gat, or 

ly acquired new value in consequence of gateotu mixture^ which may come before Ui* 

M. Gay-Lussac*s doctrine of volumes, his L 

determination of the specific gravities of We first fill a little glass tube with it, 

vapours, and sagacious application of both and expose it to the action of a lighted ta- 

principles, to the developement of many per. If it inflames, it is one of the 11 

combinations hitherto intricate and inex- above enumerated, and must be discHmi- 

plicable. nated by the following methods. 

Let us first take a general view of the 1. If it takes fire spontaneously on con* 

characters of the different gases. Some tact with air, producing a very acid mat- 

of them are coloured, others diffuse white ter, it is phoophuretted f^drogen, Subphos- 

vapours in the air; some relume a taper, phuretted hydrogen, or the bihydroguret 

provided a point of its wick remains ig- of phosphorus, does not spontaneously in> 

nited; others are acid and redden tincture flame. 

of litmus; one set have no smell, or but a 2. If water be capable of decomposing 

faint one; a second set are very soluble in it, and transforming it suddenly into hy- 

water; a third are soluble in alkaline soltt- drogen gas and alkali, which we can easily 

tions; and a fourth are themselves alkaline, ascertain by transferring the test tube fif* 

Some gases possess several of these cha- led with it, from the mercurial trough, to 

racters at once. a glass containing water, it is potuoourttted 

1. The coloured gases are nitrous acid, hydrogen, I found in my experiments on 
chlorine, the protoxide and deutoxide of the production of potassium, by passing 
chlorine. The first is red, the rest yellow- pure polish over ignited iron turnings, of 
ish green, or yellowish. which some account was published in 

2. Gases producing white vapours in the 1809, that potassuretted hydrogen spon- 
air. Muriatic acid, fluoboric, fluosilicic taneously inflamed. M. Sementini has made 
and hydriodic. the same observation. 

3. Gases in^ftammable in air by contact of 3. If it has a nauseous odour, is insolu- 
the lighted taper. Hydrogen, subcarbu- ble in water, leaves on the sides of the test 
retted and carburetted hydrogen, sub- tube in which we bum it, a chesnut-brown 
phosphuretted and phosphuretted hydro- deposite, like hydruiet of arsenic, and if, 
gen, sulphuretted hydrogen, arsenuretted after agitation with the quarter of its vo- 
hydrogen, telluretted hydrogen, potassu* lume of aqueous chlorine, a liquid is form- 
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^jfroita which snlphuretted hydrogen pre- nege » portion of chlorine. Fluoboric ^ai, )3f 

dpkates yellow flocculi, it is arsentwetted the very dense vapours which it exhaks, and 

hydrogen raw, by its instantly blackening paper plunged 

4. If it has a strong smell of gnrlic or phos- into it. Mtroua acid gas is distingu»hed by ^ 
phorus, if it does not inflame spontaneouslv, its red colour. Protoxide of chlorine, because 
if the product of its combustion strongly it is of a lively greenish -yellow hue, because 
reddens litmus, and if, on agitation with an it exercises no action on mercury at ordi- 
excess of aqueous chlorine, a liquor results, nary temperatures, and because, on bringing 
which, after evaporation, leaves a very sour ignited iron or glass in contact with it, it is 
mrupy residuum, it is subphoephuretted ky- decomposed wim explosion into oxygen and 
drog^en, chlorine. 

5. If it has no smell or but a faint one, Deutoande of chlorine is of a still brighter 
•nd if it be capable of condensing one-half yellowish -green than the preceding, and has 
its volume of ox v gen in the explosive ©udi- a peculiar aromatic smell. It does not red- 
ometer, it is hydrogen. den, but blanches vegetable blues. At 2 12* 

6. If it has a taint smell, be capable of it r-xplodes, evolving oxygen and chlorine, 
condensing in the explosive eudiometer one- Chlorine is distinguished by its fainter yel- 
half of its volunve ofoxygen, and of produc- lowish-green colour, by its suffering no 
ing a volume of carbonic acid equal to its change on being heated, by its destroying co- 
own, which is ascertained by absorbing it lours, and by its rapid combination with mer- 
with aqueous potash, it is carbonom oxide. cury at common temperatures. Sulphurmu 

7. If it has a faint smell, if one of the pro- acidhy its smell of burning sulphur. Jmnumia 
ducts of combustion is carbonic acid, and if by its odour, alkaline properties, and the 
the quantity of oxygen, which it condenses dense white vapours it forms with gaseous 
by the explosive eudiometer, corresponds to acids. Chlorocarbmoua gta is converted by 
twice or tljrlce its volume, then it is either a very small quantity of water into aqueous 
euhcarhuretted or carburetted hydrogen. muriatic acid, and carbonic acid which rests 

8. If it diffuses the odour of rotten eggs, aJbove. Zinc or antimony, aided by heat, re- 
if it blackens solutions of lead, if it leaves a solves it into carbonous oxide g^ while a 
deposite of sulphur when we bum it in the solid metallic chloride is formed. With the 
test tube, and if it be absorbable by potash, oxides of the same metals, it forms chlo- 
it is gulpkuretted hydrogen. rides, and carbonic acid, while in each case 

9. If it has a fetid odour, approaching to the quantity of gaseous oxide of carbon, and 
that of sulphuretted hydrogen, if it is ab- carbonic acid disengaged, is equal to the 
sorbable by potash, if it is soluble in water, volume of chlorocarbonous gas operated on. 
if it forms with it a liquid, which, on expo- Carbonic add gat is colourless, and void of 
sure to air, lets fall a brown pulverulent hy- smell, while idl the other gases absorbable 
dniret of tellurium; and lastly, if on %gita- by the alkalis have a strong odour. It hardly 
tion with an excess of aqueouii chlorine, reddens even very dilute tincture of litmuss 
there results a muriate of teUiu*ittmt yielding it gives a white cloud with lime-water, froni 
a white precipitate vrith alkalis, and a black which a precipitate falls, soluble with effer- 
with the hydrosulphurets^ it is telluretUd vescence in vinegar. 

hydrogen* III. 

10. Prumne is known by its offensive and If, finally, the gas be neither inflammable 
very peculiar smell, and its burning with a nor capable of being absorbed by a solution 
purple flame. of potash, it will be Qzygen»azote, protoxide 

II. of azote, or deutoxide of azote. Oxyjgen can 

If the gas be non-inflammable, but ab- be mistaken only for the protoxide of azote, 

sorbable by an alkaline solution, it will be The property it possesses of rekindling the 

one of the 13 following: muriatic acid, fluo- expiring wick of a taper, distinguishes it 

boric, fluosilicic, hydriodic, sulphurous, ni- from the two other gases. They are more- 

trous, chlorocarbonous, carbonic; or chlo- over characterized, 1st, Because oxygen is 

rine, the oxides of chlorine, prussine, or void of taste, and capable of condensing in 

ammonia. The first four, being the only the explosive eudiometer, twice iU volume 

gases which produce white vapours with of hydrogen gas; the protoxide of azote be- 

atmospheric air, from their strong affinity cause it has a sweet taste, is soluble in a little 

for water, are thus easily distinguisliable less than half its volume of cold water, and 

from all others. The fmaiUcic gaa is re- because when detonated with its own vo- 

cognizedbytheseparatiunof silica, in white lume of hydrogen, we obtain a residuum, 

flocculi, by means of water; and hydriodic contaimng much azote. The two other gases 

gasi because chlorine renders it violet, with ai»e clistinguished thus: Devioxide of azote is 

the precipitation of iodine. colourless, and when placed m contact with 

Muriatic add gas, from its forming with atmospherical air or oxygen, it becomes red, 

solution of silver a white precipitate insolu- passing to the state of nitrous aad vapour, 

ble in acids, but very soluble in ammonia, ^ote is void of colour, smell, and taste, 

and from its yielding with oxide of wanga- extinguishes combustibles, expenenses no 
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Change on contact with air, and ptDduMtM And 34— 9J «. 24A — the cwbonoiw 

cloud with lime-water. oxide. ,^i._^ 

Under the different gases, the reader will 2rf, 100 meamiret of a mirtarc <J oletiant 

fiwl their discriminating characters minutely gas, and caibonous oiido, take 236 of oxy- 

detailed. We shall conclude this article with gen: What iathe proportion of olefiant gaaf 

a method of solving readily an intricate and ^„, , -.„^ ««< (0.5 X 100 ) ^ji 

common problem in gaseous analysis, for » or olefiant « 236 g- « 74^% 

which no direct problem has I believe been consequently 25.6 are carbonous oxide, 
yet offered. Allusion has been made to it .pjjjg problem is applicable to every mix- 
m treating of coal gas, and the plan pointed ^^^ ^f ^^o inflammable gases. The hydro- 
out in a popular way. static problem I have been accustomed for 
^nalpical problem* — ^In a mixture consti- yg^^ ^^ apply to mixtures of two gases» 
tuted like purified coal gas, of three inflam- whose spedfic gravities are conwderably 
mable gases, s\ich as olefiaint gas, carburetted different, as carbonic acid and atmospheric 
hydrogen, and carbonous oxide, inseparable j^j^j g,^ ^jth ^ delicate balance, and globe 
by ordinary chemical means, to determine containing 100 cubic inches, it gives a good 
directly the quantity of each. accordance with Chemical experiment. 

1. By the rule given at the commence- | employed this method for verification, 
ment of the present article ,jw, find from the examining the air extracted from the lungs 
specific gravity of the mixed gases the pro- of the cnminal's dead body, galvanized at 
portion of the light carburetted hydrogen. Glasgow in Nov. 1*18. 
The remainder is the bulk of the other two Generally, if we mnh to get an approximate 
gases. Detonate 100 measures of the mixed knowledge of tiie proportion of two gases in a 
gas with excess of oxygen in an explosive mixture, we may adopt the following plan, 
eudiometer. Observe the change of volume, pojge the exhausted globe or flask at one 
and ascertain the expenditure of oxygen, a,^ of a delicate balance. Then, connect 
Of the oxygen consumed, allow two volumes jts stop-cock with the gasometer, bladder, or 
for every volume of light carburetted hydro- j^^^ containing the gaseous mixture. Intro- 
gen, 8p. pr. 0.555, previously found, by the ^^je an unmeasured quantity, gppeat or small, 
hydnwutic rule, to be present. The remain- ^lative to the capacity of tiie globe; for it is 
ing volumes of oxygen have gone to the ^ot necessary that the density of the aip in 
combustion of heavy carburetted hydrogen the globe should be equal to that of the at- 
or olefiant gas, and carbonous oxide. Then, mosphere. In fact, it may happen, that the 
Let m « measure of oxygen eqwvalent ^^ole quantity of the gaseous mixture may 
to 1 of first gas, not be equal to more than one-third, one- 
n ss do. do. to 1 of second gas, h^jf^ or tiiree-fourths of the capaci^r of the 
p =« measures of oxygen actually gjobc. For instance, in tiie case of tiie cri- 
consumed, minal, I took a globe, capable of receiviiw 
100 or « =* volume of mixture of tiicse two neatly more titian the aerial contents of his 
if**^*» hmgs. An unknown quantity of the mixed 
X = volume of first gai» gases being now in the globe, we suspend 
«— « = volume of second gat. g at the balance, and note the increase of 
X ^= ^ — ^^ weight. We then open the stop-cock, and 
m — A * tdlow the atmosphere to enter, till an equi- 
librium of pressure ensues. The additional 
ExAKPLKS. weight occasioned by the atmospheric air, 
^^^ £> •£ J 1 must be converted into bulk, at the rate of 
Isf 100 measures of purified coal gas, 30.519 gr. for 100 cubic inches. Deducting 
were found, by tiie hydrostatic problem, to this bui from the known capacity of oi5 
contain 76 of subcyburetted hydrogen; and ^^ ^^ fl^ j^^es a renuuiider, which is 
exploded m the eudiometer, Uiey were found f,,^ y^,,^^^ ^ ^^ ^^^ ^i^^ture first in- 
to consume 187 cubic niches ot oxygen. By troduced; knowing its weight and volume, 
condensing wiUi potash the carbonic acid ^^ 5^^^ its speafic gravity; and from its 
formed, we learn the volume of resjduar;^ jg^ gravity, bv Uie hydrostatic problem, 
oxygen. But tiie solution of the problem is ^^ deduce tiie proportion of each &a in tiie 
otherwise independent ot the quantity of car- mixture 

bonic acid, generated in the present experi- jy, ^ j^^ ^^^^.^ ^ determining Uie 

ment W e see from the table ot the gases, jg^ ^. ^^ ^^^ ^^ the modifi- 

that 1 volume of olehant gas is equivalent ^^^^ ^f ^^{^ ^^1^^^ ^^^ ^^^ti^„ ^ 

to 3 of oxygen; and 1 volume carbonous ox- pressure and teroperature-The specific 

ide, to one-halt voume oxygen. There- gravity of a gas is the weight of a certain 

foro, deducting for the 76 ot subcari)onate. Volume of it,*'compared to tiie same volume 

p measures of oxygen, the remaining 35 of lur or water. Air is now assumed as the 

have gone to the 24 measures of tiie twoBen- standard for gases, as water is for liquids; 

ser gases. Hence ^ ^^^ ^^^ ^^^ hydrosUtic metiiod is appli- 

Okfiantgas, *v* ■» — q<v"'^ X ^V tss9J2 ^^^^ *** ^^ elastic and inelastic fluids. 

2»5 ' * ^e detersune the specific gravity of a gan;. 
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I aa ttr-poBi^ babnoe, and globe or flask, in the rery aune drcumatancea, over water, 
baring a stop-cock attached te ita orifice, at 60° for instance; and then with regard to 
We proceed thus:— We poise the globe at those mes whose density differs little from 
the end of a balance* with its stop-cock thatof the atmosphere, no correction for va- 
open: we next exhaust it, and weigh it in pour need be considered, 
that state. The difference of the two weigh- From the experiments of M. de Saussure, 
iiu^ is the apparent weight of the Tolume and those of MM. Clement and Desormes, 
eratmospheric air withdrawn from it. We we learn, that the same bulk of different 
▼erify that first estimate, by opening the ^;ases standing over water gives out, on be- 
fltop-cock, and noting the increase of weight ing transmitted over dry muriate of lime, the 
occasioned by the ingress of the air. Hav- same (quantity of that liquid; which, for 100 
ing again exhausted, exactly to the same de- cubic inches, is, by the first philosopher, 
gree, by the mercurial gauge, as before, we 0.35 /of a grain troy at 57° F., and by the 
poise. This gives us for the third time, the second, 0.236 at 54°. We shall, pemaps, 
weight of air contained by the globe. The not err, by considering the weight to be one- 
mean of the three trials is to be taken. We third of a grain at 60°. Now, fbr 100 cu- 
now attach it, by the screw of the stop-cock, bic inches of hydrogen, which in the dry 
to a gasometer or jar, containing g^ desic- state weigh only 3.118, one-third of a gnin 
cated by muriate of lime over mercury, is nearly one-seventh of the whole, equita- 
and opening the communication, allow the lent to 14 cubic inches of dry gas. But for 
air to enter till an equilibrium of pressure oxygen, of which 100 cubic inches weigh 
with the atmosphere is established. In this nearly 34 grains, one-third of a grain forms 
stage of the operation, we must avoid grasp- only one llOth of the whole, 
big iHt globe with our hands, and we must The quantity of moisture, present in aif 
see that the mercmy in the inside and out- or gas, at any temperature, may indeed be 
aide of the jar stands truly on a leveL On directly determined from my table of tlie 
re-suspending the globe at the balance, we elasticity of ac^^ueous vapour. Jf we multi- 
find the weight of the included fas, which ply 19, wliich is the weight in grains of 100 
being divided by the weight of uie air for- cubic inches of steam at 212^, by the num- 
nierly detenpined, ^ves a quotient, which ber 0.516 opposite 60^ in my table, we shall 
is the ^ecific gravity of the ^m in (question, have a product, which, divided by 30, will 
When the utmost precision is required, we give a quotient, — the weight of aqueous 
ahouid again exhaust the globe, again poise vapour in 100 inches of any gas standing 
it, and filling it with the gas, again ascertain over water at the g^ven temperature. Thus 
its sp. gravity under the bulk of the globe. 19 x 0.516 ^ ««« . . ^ . 
Even a third lepeUtion is sometimes neces- 35 0.327, which is very nearly 

•ary to secure final accuracy. We should 0.33, as stated above. Bee infra. 

alw^ terminate the operations, hj a new j^^ ^^^ ^ ^ taking the specific 

weighing of the atmosphenc air. lest its tern- ^^ ^ »^ , ^eUeve to be the best, as 

I>erature or pressiue may have changed du- f^ was the earliest. Having publicly prac 

rmg the course of the cxpenments. It is ^^^ ^^^j ^^ ^^^ j^ ^^ 17 y^^^ unconscioua 

obvious, that this method differs mno re- ^^ ^^ gUghtest merit, I was not a UtUe 

spect from that piactised long *p> by the amused at perceiving this old hydrostatic 

Hon. Robert Boyle, and by Bir Charles ^^^^^ recently claimed as a ik»p diacavery 

BhM;den, (See Alcohoi,) with hquids, and ^^/,„,e^Vm. 

IS that which, I suppose, every pubhc teach- ^^ ^^^^ ^^^^ j„ treating of caloric, that 

er of physics, Lke nyself, explains and ^ gaseous matter changes its volume by 

exhibits annually to his pupils. With re- one 48uth part, for the variation of 1° of 

gaid to hquids. It is necessary to bnn^^ them Fahrenheit's thermometer. This quantity 

to a standard temperature, which m this igjn decimals - 0.0020833. Hence, if we 

country is eO*> P. But, as the comparison ^^^^^ ^^ volume to be equal to unity at 

of gases with an-, is always made rt; the m- g^o^ ^^ successively add or subtract that 

stant, our «ily care need be, that the gas decimal quantity, for every thermometric 

and atmosphere are m the same state as to degree above or below that temperature, 

temperatnre and moisture, and that the ^g ghaij tuvc the following Uble of reduc- 

equflibrium of pressure be msured to the ^j^n— • 

gas, by bringing the liquid which confines * 

hto a level* on the inside and oatside of the ^ «. . 

ji^, TJlBLE of Reductum on Gofeotis VohaiUB, 

if the gases stand over water, it is dears- for VariatioM nf Tempiratnre abwt or be- 

Ue to weigh them in somewhat cold weather, iow 60^, by Dr. Una. 

when the thermometer is, for example, at », ,r 1 

40®; for then, the quantity of aqueous va- Temp. Volume. Temp. Volume, 

pour they contain is exceedingly small. Or 60^ 1.000000 59° 1.002083 

otherwise, we should pUu^e the atmospheric 61 0.997916 58 1.004166 

air we ue for Ae standard of eompariaoB $2 0.995833 37 1.006^. 
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64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
^8 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 



Volume. 
0.993750 
0.991666 
0.989583 
0.987500 
0.985416 
0.983333 
0.981250 
0.979166 
0.977083 
0.975000 
0.972916 
0.970833 
0.968750 
0.966666 
0.964583 
0.9625(k) 
0.960416 
0.958333 
0.956250 
0.954166 
0.952083 
0.950000 
0.947916 
0.945833 
0.943750 
0.941666 
0.939583 
0937500 
0.935416 
0.933333 
0.931250 
0.929166 
0.927083 
O.925000 
0.922916 
0.920833 
0.918750 
0.916666 



Temp. 
56® 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
36 
25 
24 
23 
22 
21 
20 



Volume. 

1.008333 
1.010416 
1.012499 
1.014583 
1.016666 
1.018749 
1.020833 
1.022916 
1.024999 
1.027083 
1.029166 
1.031249 
1.033333 
1.035416 
1037499 
1.039583 
1.041666 
1.043749 
1.045833 
1047916 
1.049999 
1-052083 
1-054166 
1-056249 
1.058333 
1.060416 
1.062499 
1.064583 
1.066666 
1.068749 
1.070833 
1.072916 
1.074999 
1.077083 
1.079166 
1081249 
1.083333 



Vse of the ahwt Table. 

Opposite the temperature of the (ras, we 
"find a number, which being multiphed into 
the volume of the gas, however expressed, 
gives the true volume at 60°. The table 
printed in some books, in which unity is 
placed at 32o, and 1.375 at 212° can be 
regarded merely as a specimen of multipli- 
cation. In practical chemistry, we seldom 
think of reducing experimental volumes to 
the standard of 32° F. 

Tliebulk of a gas bein? inversely as the 

Sressure, it will necessarily increase as the 
arometer /ofl:?, and decrease as it rises. 
Hence, to reduce the volume of a gas at 
any pi-essure, to what it would be under 
the meaji pressure of 30 inches of mer- 
cury; multiply the volume by the parti- 
eulap barometrical pressure, and divide the 
product by 30; the quotient is the true 
volunje. If the gas be contained in a 
vessel over mercury, so that the liquid me- 
tal stands in the inside of the tube higher 
than on the outside, it is evident that the 
gas will be compressed by a less weight 
than the ambient atmosphere, in proportion 
to tiie difference of tlie mercurial levels. If 



that difference were 10 incheib then wm^ 

third of the incumbent pressure would be 
counterbalanced* and tke g^ would become 
bulkier by one-third. Hence, we must sub- 
tract this (Ufference of mercurial levels, from 
the barometric altitude at the instant, and 
use this reduced number or remainder, aft 
the proper multiplier in the above rule. In- 
stead of reducing the volume of a gas to 
what it would be under a mean pressure of 
30 inches, it is often desirable to reduce it 
to another barometrical height, which exist- 
ed perhaps at the commencement of the ex- 
perimental investigation. Thus, in applying 
the eudiometer by slow combustion of phos- 
phorus, we must wait for 24 hours, ull the 
experiment be fiinished. But in that pe- 
riod, and in our fickle climate, the mercuir 
of the barometer may have moved an inctk 
or more. The general principle, that the 
volume is inversely as the pressure, measur- 
ed by the length of the mercurial column^ 
affords the following simple rule: — ^Multi- 
ply the bulk of the gas by the existing 
height of the barometer, and divide the pro- 
duct by the original height, the quotient it 
its bulk as at the commencement of the ex- 
periment. The barometric pressure is esti- 
mated by the inches on its scale, minus the 
difference of mercurial levels in the pneu- 
matic apparatus. By bringing the two sur- 
faces to one horizontal plane, this correction 
vanishes. The facility of doing so with my 
eudiometer, is one of its chief advantages* 

If we are operating in the water pneu- 
matic Cistern, we can in general bring the 
two Bur&ces to a level. If not, we must 
allow one inch of mercurial pressure for 
13.6 inches of water; and, of course, 1-lOth 
of a foarometical inch, for ev.eiy inch and 
third of water. 

M. Gay-Lussac contrived a very ingeni- 
ous apparatus, to determine the change of 
volume, which an absolutely dry gas under- 
goes, when water is admitted to. it, in mi- 
nutely successive portions, till it (or the 
^ace it occupies) becomes saturated. He 
deduced ftom these accurate experiments^ 
the following formula, whose results coin- 
cide perfectly with those deducible from 
Mr. palton*s aiid my experiments on the 
elastic force of aqueous vapour. 

When a perfectly dry gas is admitted to 
moisture, its volume, v, augments, andbe^ 

comes -- — y} in which A » the barometric 
^— / 

altitude, in mches, and/« the elastic force 
of steam at the given temperature. Hence, 
100 cubic inches of drj air, weighing 30.519 
grains, become 101.75, when transferred 
over water at 60°. Therefore, 100 cubic 
inches of such aeriform matter, standing in 
a jar on the hydro-pneumatic trough, must 
consist otj * 

98.28 cubic inches dry air — 29.99 gr. 
1.72 aqueous vapour » 0.327gr. 



Wetcht of 100 <Nibic inctai of giwoiis «pecific gr«^ty» >" *« woikAop <f 

idS orer water at 60® -• 30^17 gr. Procrustes. But for be it trom me, to retort 

For hvdroeen we shall have, on him, the insinuation which he thr^sout 

98'28 inches dry gas - — 2.08157 agsinst M. Thenaid in his system of Che- 

1.7a aqueous vapour —0.32680 mistry, vol. iv. p. 385: ««niis result ap- 

^ ptoaches so nearly that of Lavoisier (Prout), 

Weigittof 100 cu. in. moist gas - 2.40837 that there is reason to suspect that the coin- 

Hence its sp. jrr. compared to that of dry cidence is more than accidental In fact, 

2.40837 Dr- Thomson's present experiments m the 

^r, will be • ' ,..q - — 0.07891, and com- above case, would prove a great deal too much* 

o ArtRSr ^very result indeed which he sets down ia 

nared to moist air — 'To ;r — 0.07944. the above two journals, is logically deduci- 

•^ 30.317 Me from pre-existing facts, and in my appre- 

For chlorine we shall have (making the sp. hension, does not add an iota to the strength 

gr. of the dry gas — 2 Ji), of their former evidence. There are many 

98.28 cubic inches - --74.9857 niceties to be observed, before we can obtun, 

1.73 aqueous vapour - — 04i268 by experiment, the exact densities of gaseous 

matter. On this subject the reader may 

Weight of 100 cu. in. of moist chl. — 75.3125 consult, with much advantage, Biot's lyaiUi 

Uence, its sp. gr. eompared to that of diy <fe Phynque, vol. 1st, where geometry and 

.„ . 75.3125 a A/i'9v « J -. experiment go hand and hand, notwithstand- 

air, will be - -^jj^jjg - 2.4677, and com- j^^^^. Thomson's condemnation of it, in 

75.3125 *^^ foUowing words: " Indeed, to be con- 
pared to moist air « - „ — 2.48416. vinced of the little utility of mere mathe- 
•vr ^u ii_^ • 1 -1 *u A^^«'^ matical formulas, towards promoting this sci- 
Now, the first IS almost the density as- ^^^ without the aid of experiment, the 
siped Jong ago by M.M. Gay-Lussac and ^^^^ ^^ ^^1 ^^ ^^ the chemical part 
jHenard; on which, it we make the correc- ^^j^^,^ j.^/^ de Physique, where he wiU 
^^^^ ^ItT^*""* vapour present in it, on ac- g„^ abundance of speciniens of most elabo- 
count of t&is gas never being collected over ^^^ mathematical investigations, which leave 
mercury, we Jallhave its true specific giav. ^^-^ precisely iS the sUte in which 
-2.5 Sir H.I^vy brought out a num- they founS it.'" Annils of Phil, for Sept. 
ber still nearer 2.5, than that of M. Gay- ^^ ^e^ ^ recommend to the doctor. 
LuMac. His chlorine was P^bably com- g-^^,^ ^ ^^ ^ ^ 
pared with air somewhat moist, and may r-.ro .0.., 



estomates ot the sp. gravity ot tnat gas, can- ^^^ ^ ^^^ membranes wfocli Un« 

not surely apply to ttie two fret chemists of ^ ^ ^ ^ ^^ i^ ^^ ^^^ 

the age; namely, that the chlorine they pre- • .^ ... „f««l„«K ;*o^u* 

parecTas the rtandard of comparison, was "^^*^^ ^^T^""^ '^^. . .. ^ „ 

impure. I think the true reason is that» From various experiments it foUows: 

wluch I have now given. 1- That the gastric juice reduces the aU- 

For olefiant and carbonic oxide gases, we «nents into a uniform magma, even out of 

^all have the body, and in vitro; and that it acts m 

98.28 cuKc inches * «• 29.1564 the same manner on the stomach after death; 

1.72 vapour - - ^ 0.3268 which proves that its effect is chemical, and 

' almost independent of vitality. 2. That the 

Weight of 100 cub. in.of moist gas — 29.4832 g^tric juice effects the solution of the aU- 

Hence, its sp. gr. compared to that of dry ™ent» included m hibes of metol, and con- 

29.4832 • sequently defended from any trituration. 3, 

sir, will be — — - ' ■ «■ 0.966, and to That though there is no trituration in mem- 

OQ AQ^ branous stomachs, this action powerfully as- 

Boist air -• .. 0.9725. •»*** the effect of the digesdve juices in ani- 

30.317 * mals with a muscular stomaqh, such as ducks» 

feese, pigeons. Sec. Some of these animals, 
red up with sufficient care that they might 
his chlorine, olefiant g^as, and carbonic oxide, not swallow stones, have nevertheless brokea 
over water. Hence, ms late results on them, spheres and tubes of metal, blunted lancets^ 
if at 60^ F.r are erroneous; and instead of and rounded pieces of glass; which were in- 
confirming the theoretical numbers deduct- troduced into their stomachs. Spallanzani 
ble from Htggins's atomic doctrine, and M. has ascertained, that fiesh, included mspheref 
Ciay-Lussac's theory of volumes, they are in- sufficiently strong to resist the muscular ac-^. 
consistent with both. One might suppose that tion, was completely digested* 4. That 
he had prepared his apparatus for measuring gastric juice acts by its solvent power, and 
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list u a fennent; becauae the ofdtnaiv and of our globe; tfarovijfa the aeeond, weendea^ 

oatund digeation ia attended with no disen- vour to penetrate into the cauaea of these 

•fagementof air, or inflation, or heat, or, in coUocationa. A valuable work haa been 

a word, with any other of the phenomena of lately publiahed, comprehending a view of 

fermentation. both parta of the aubject, by Mr. Gteenou^ 

* GsHLsiriTa. A mineral subatance al- to wnich I refer my readers for much m- 
lied to Vcsuvian. Ita colours are olive-green, atruction, communicated in a veiy intereat- 
leek-green, green of other ahadea, and ing manner. Theplanof thia workpennita 
brown. It occurs ciystalUzed in rectangu- me merely to give in thia place an outline 
lar four-sided priams, which are so short aa of the general arrangement of the great mi- 
to appear tables. Lustre glistening, often neral masses, aa ascertained by Werner, and 
dull. Cleavage imperfect, but three-fold deacribed by Professor Jameson. 
rectangular. Fracture fine splinteiy. Trans- There is a great class of rocks, which lies 
lucent on the edges. Rather easiW frangi- under every other, but never over any of 
ble. Harder than feldapar, but softer than them; it ia therefore reckoned by Wemec 
quartz. Sp. gr. 2. 98. It melts before the the oldest or iirst formed. It ia denomi- 
blow-pipe into a brownish-yettow transpa- nated the primitive clasa. The rocka belong- 
rent glass. It is found along with calcare- ing to this claas, have a crystaUine appear- 
ous spar in the vaUey of Fassa in the I'yroL ance, indicating that they have been precipi- 
Its <^nstituents are, lime 35.5, silica 29.64, tated from a state of chemical solution. Thev 
alumina 24.8, oxide of iron 6.56, volatile are principally composed of siliceous, argil- 
matter 3.3.* laceous, and magnesian earths. Granite, 

GsLATiN, Geilt, or Jelly, an animal gneiss, mica-slate, clay-slate, serpentine, por- 

aubstance, soluble in water, capable oi' aa- phyiy, and syenite, are of this kind. Ofthese, 

auming. a well-known elastic or tremuloua grsnite is the oldest, and syenite is the new- 

eonsistence by cooling, when the water is est 

not too abundant, and liquefiable again by To this succeeds another considerable 

increanng its temperature. This last pro- class of rocks, which Werner denominatea 

perty distinguishes it from albumen, which transition. In this class, which is principally 

becomes consistent by heat It is precipi- composed of chemical productions, mechan- 

lated m an insoluble form by tannin, and it ical depositions first make Oieir appear- 

is tliis action of tannin on gelatin tliat is tlie ance, but in the earlier part, in inconsidera- 

foundation of the ail of tanning leather. See ble quantity. 

Glue. Limestone fint occurs in comnderable 

* According to the analysis of MM. Gay- quantity in this class. 

£jussac and Thenard gelatin ia composed of Graywacke, graywacke slate, and transi- 

Carbon, - 47.881 ^on limestone, are the predominating rocka 

Oxygen, - 27.207 of this class. 

Hydrogen, - 7.914 Still newer, and consequently lower, than 

Azote, - - 16.998 . the transition class, is the extensive claaa 

— of floetz rocks. Here mechanical depositea 

100.000* occur in great quantity, and the proportion 

GsKS. Tills word is used to denote such of chemical precipitate decreases. The pnn- 

atones as are considered by mankind aa pre- dpal rocks are Lmestone and aandstone; to 

eious. These are the diamond, the ruby, these may be added gypsum, salt, and great 

the sapphire, the topaz, the chiysolite, the accumulationa of inflaimnable matter in the 

beryl, the emerald, the hyacinth, the ame- state of coal. 

tiiyst, the garnet, the tourmalin, the opal; Still newer and lower is the claas cH allu- 

and to these mav be added, rock ciystal, the vial rocks, which are almost entirelv com- 

finer flinta of pebbles, the cat's eye, the ocu- posed of mechanical deposites. Sand, clay, 

lus mundi, or hydrophanes, the chalcedony, loam, and coal, are the principal earthy maa- 

the moon-stone, tlie onyx, the carnelian, ses tha^ belong to this class, 

the sardonyx, agates, and the Ijabrador- The neweat of al^ is the clasa df volcanic 

atone; for which, consult the several articles rocka. Diiferent kinda oi Uvod and tuff in- 

lespectively. elude nearly all the variety of rocka belong- 

Geodes. a kind of aetites, the hollow of ing to this cbuu. 

which, instead of a nodule, contains only In the first class, we observe several rocka 

loose eartli, and is commonly lined with always disposed in conformable and unbro- 

ciystals: ken stratincation, and in which the newer 

* Geookost. See Geology.* and newer strata, have alwaya a lower and 
*G£OLooT. A description of the struc- lower level Gneiss, mica-alate, and day- 

ture of the earth. This study may be di- slate, are of this kind. The granite stretch- 

vided, like most others, into two parts; ob- es under them uninterruptedly, and aome- 

servation and theory. By the first we learn timea rises up through them, or juta up in 

the relative positions of the great rocky or the form of smgle caps or great masses; so 

mineral aggregates that compose the crust that the gndaSy and other rocks^ are disposed 
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OB its wathctf sometimes in ft ooncsTe, some- 
times in a convex direction; sometimes sad- 
dle-shaped, and frequently mantle-shaped. 
It is evident, from the relations of the stra- 
ta, that granite will frequently form the 
greatest heights on the surface of the globe. 
Porphyry has a very cUflerent kind of 
stratification from the preceding rocks. It 
occurs sometimes broken, sometimes un- 
broken. When broken, it presents caps, 
upBUings, and shield-shaped stratifications. 
When unbroken, it forms widely extended 
masses. Its position is unconfmnabU and 

Graywacke occurs sometimes in an un- 
conformable position; also in caps, upfillines, 
and shield-shaped, and fi^quenthr mantle- 
sfaaped strata, surrounding the older moun- 
tains. 

The limestone and sandstone formations 
are usually disposed in a mantle-shape around 
the older formations; sometimes they are bro- 
ken, but more frequently unbroken. They 
are very common and widely distributed for- 
mations. 

Coal again shows a very peculiar charac- 
ter. Its original extent is not considerable; 
it even appears interrupted and broken; but 
its internal characters snow that its present 
apparently broken appearance is its original 
one. It occurs commonly in trough and ba- 
sin-i^aped hoUows, and its strata nave con- 
sequently a concave <firection. 

The rocks of the neweat ftoetx4rap farrm" 
Hon are disui^^shed from the older by 
their unconformable overlying, and broken 
stratification. In these respects, they nearly 
acpee iwth porphyijr. When the continuity 
er the fi^rmation is broken, it occurs in caps, 
tipfillings, and rarely shield-shaped. 

Tnhle of the different MomAaki RqcIcb. 

Class I. 
PHmtherotks:^ 

1. Granite. 

2. Gneiss. 

3. Mica-slate. 

4. Clay-slate. 

5. Primitive limestone, 
f. Primitive trap. 

7. Serpentine. 

8. Porphyry. 

9. Syenite. « 

10. Topaz-rock. 

11. Quartz-rock. 

12. Primitive fiinty-slate. 

13. Primitive gypsum. 

U White-stone. 

Class n. 

Trmmtion rocki'* 

1. Tranntion limestone. 

2. Tranntion trap. 

3. Gtay^acke» 



4. Transition flinty-slate. 

5. Transition gypsum. 

Class III. 
Floetz rocks. 
1. Old red sandstone, or first sandstone fat* 

roation. 
- 2. First or oldest floetz limestone. 

3. First or oldest floetz pypsum. 

4. Second or variegated sandstone forma* 

tion. 

5. Second floetz gypsum. 

6. Second floetz Smestone. 
r. Third floetz limestone.. 

8. Sock-salt formation. 

9. Chalk formation. 

10. Floetz-trap formation. 

11. Independent coal formation. 

12. Newest floetz-trap formation.^ 

Class IV. 

AUuoioi rotksu 

1. Peat 

2. Sand and gravel. 

3. Loam. 

4. Bog-iron ore. 

5. Nagelfluh. 

6. Calc-tuff: 

7. Calc-sinter. 

Class V. 

Volcanic rocks. 
* Pseudo-volcanic rocks. 

1. Burnt clay. 

2. Porcelain jasper. 

3. Earth slag. 

4. Columnar clay ironstone. 

5. Polier, or polishing slate. 

♦♦ True volcamc rocks. 

1. Ejected stones and ashes. 

2. Different kinds of lava, 

3. The matter of muddy eruptions. 

Professor Jameson has lately announced 
a new volume on geology, which will most 
probably exhibit some modification of the 
above arrangements, to which Mr. Gree- 
nough, and other accurate practical geolo- 
^sts, have made several objections. 

The ancient history of me globe, which 
may be regarded as the uliimate object of 
geological researches, is undoubtedly one of 
the most curious subjects that can ennge 
the attention of enlightened men. The low- 
est and most level parts of the earth, when 
penetrated to a very great depth, exhibit no- 
thing but horizontal strata, composed of va- 
rious substances, and containing almost all 
of them innumerable marine productions. 
Similar strata, with the same kind of produc- 
tions, compose the hills even to a great 
height. Sometimes the shells are so nume- 
rous as to constitute the entire body of the 
stratum. They are almost every-where in 
such a perfect state of preservation, that even 
Ike smaUest of them ret«n their most deh^^ 
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cftte parts, their sharpest ridges, and tended- lolation; and vhen tiie aurfice of tlie ttm 

est processes. They are found in elevations came to be divided b3r islands and piojccti»|^ 

far above the level of every part of the ocean, ridgea, different changes took place in e^eiy 

and in places to which the sea could not be separate basin. 

conveyed by any presently existing cause. lliese irruptions and retreats of the sea 

They are not merely enclosed in loose sand, have neither been slow nor gradual; most of 

but are often increased and penetrated on all the catastrophes which have occasioned them 

■ides by the hanlest stones. Every part of have been sudden; and this is eanly proved, 

the earth, every hemisphere, every continent, especially with regard to the last of them, op 

every island of any size, exhibits the same the Mosaic deluge, the traces of which aie 

phenomenon. We are therefore forcibly very conspicuous. In the northern regions 

led to believe, not only tliat the sea has at it has left the carcases of some large quadni- 

one period or another covered idl our plains, peds, which the ice had arrested, and which 

but that it must have remained there for a are preserved even to the present day, with 

long time, and in a state of tranquility; their skin, their hair, and their flesh. li* 

which circumstance was necessary iv>r the they had not been frozen as soon as killed, 

formation of deposites so extensive, so thick, they must have been quickly decomposed by 

in part so solid, aiid containing exuviae so putrefaction. But this perpetual frost could 

perfectly preserved. A nice and scrupulous not have taken possession of the regions 

comparison of the forms, contexture, and which these animals inhabited, except by the- 

Composition of these shells, and of those samecause which destroyed them; tniscanse 

which still inhabit the sea, cannot detect must therefore have been as sudden as its 

the slightest difference between them. They effect. The two most remarkable pheno- 

have therefore once lived in the sea, and mena of this kind, and which must for ever 

been deposited by it; the sea consequently banish all idea of a slow and gradual revolu- 

must have rested in the places where the tion, are the rhinoceros, discovered in 17T1 

deposition has taken place. Hence it is evi- on the banks of the Vilhoui, and the ele- 

dent, that the basin or reservoir containing phant, recently found by M. Adams near 

the sea has undergone some change^ either the mouth of the Sena, This last retained^ 

in extent, situation, or both. its flesh and skin, on which was hair of two' 

The traces of revolutions become still kinds; one short, fine, and crisped, reserab- 

more apparent and decisive, when we ascend ling wool; and the other like bristles. The 

a little higher, and approach nearer to the flesh was still in such high preservation, that 

foot of the great chain uf mountains. There it was eaten by dogs. Every part of the 

are still found many beds of shells; some of globe bears the impress of these great and 

these are even larger and more solid; the terrible events so distinctly, that they must 

shells are quite as numerous, and as entirely be visible to all who are quafified to read 

preserved; but they are not of the same their history in the remains which they have 

species with those which were found in the leit behind. — See Cimef^s Theory of the 

less elevated regions. The strata which Eari/u 

eontain them are not so generally horizon- I shall conclude this article by stating, 

tal; they have various degrees of inclination, that this natundist, the most learned cif the 

ami are sometimes situated vertically. While present day, as well as Dolomieu, Deluc, 

in the,pl.iins and low hills it was necessary to and Greenough, concur in thinking that not 

dig deep in order to detect the succession of above 5000 or 6000 years have elapsed since 

tlie strata; here we perceive tiiem by means the period of the deluge, which agrees with 

of the valleys, which time or violence has the Mosaic epoch of tliat catastrophe.* 

produced, and which disclose their edges • Germin atiof. The vital developement 

to the eye of the observer. of a seed, when it first begins to grow.* 

Hius the sea, previous to the formation GiLDiifo. The art of covering the sur- 

•f the horizontal strata, had formed others, faces of bodies with gold, 

which by some means have been broken. The gold prepared for painting is called 

lifted up, and overturned in a thousand shell-gold or gold-powder, and may be ob- 

ways. Btit the sea has not always deposited tained by amalgamating one part of g^ld 

stony substances of the same kind. It has with eight of quicksilver, and afterward eva- 

observed a regular succession as to the na- porating the latter, whicli leaves the gold in 

ture of its deposites; the more ancient the the form of powder; or otherwise the metal 

strata are, so much the more uniform and ex- may be reduced to powder by mechanical 

tensive are they; and the more recent they trituration. For this purpose, g^ld leaf must 

are, the more limited are they, and the more be g^und with honev or strong gum-water 

variation is observed in them at small dis- for a long time; and when tiie powder is 

tances. Thus the great catastrophes which suflicientiv fine, the honey or gum may bo 

have produced revolutions in the basins of washed on with water, 

the sea, were preceded, accompanied, and For cold gilding by friction, a fiiie linen 

followed by changes in the nature of the rag is steeped in a saturated solution of g^ld 

fluid, and of the «ubftanc«B which it held in tiU it has oatirely imbibed the liquor; thin 
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ng is tHcB dried orer. a fife, and afterwud of snlphate of copper; then expose it to a 

burned to tinder. Nov, when any things is red heat* which burns off the wax; and, 

to be gilded,, it must be previously well bur- lastly, the work is cleared with the scratch 

nished; a piece of cork is then to be dipped, bru^i, and burnished, if necessary, with a 

first into a solution of salt in, water, and af> steel tool. The use of the wax seems to 

terward into the black powder; and the piece, consist merely in covering defects, by the 

after it is burnished, rubbed with it. diifusion of a quantity of red oxide of cop- 

For water Riding, the solution of gold per, which is left behind after the burning, 
may be evaporated till it is of an oily con- The gilding of iron by mere heat is per- 
sistence, suffered to crystallize, and the crys- formed by cleaning and polishing its sur- 
tals dissolved in water be employed instead face, and then heating it till it has acquired 
of the add solution. If this be copiously a blue colour. When this has been done, 
diluted with alcohol, a piece of clean iron the first layer of gold leaf is put on, slightly 
will be gilded by being steeped therein. Or burnished down, and exposed to a gentle 
add to the solution about three times its fi^e. It is usual to give three such layers, 
quantity rf sulphuric ether, which will soon ^^ fo^r at the most, each consisting of a 
take up the nitro-munate of gold, leaving gj^gle leaf for common works, or two for 
the acid <»lourkss at the ^ttom of the yes- extraordinary ones. The heating is repeat- 
sel, whKih must then be drawn off. Sted ^^ ^^ ^^^j, ^^ ^^^ j^^ ^^ J ^ l^^^^ 
dipped mto the ethereal solution for a mo- ^^ burnished 
ment. and instantly w^hed in clean w^ter, ^^j^^ ^^^r 

will be completely and beautifully covered i«„- ^* .„, firu^.. «.i u ** i • u 

with goJd. The surface of the steel must i7;^C.>:^^i^l^'!j'^^^^^ 

be wdl polished, and wiped very clean. . ^ ,. ♦^^?;- T* ' i* ^ T ^^^^^ ^u^"" 

For tfie method calleS Greciin gilding, ?**"*? "^^T'^^k l"" ""l^t? *^T' ^"^^u^'' 

equal parts of sal ammoniac and corrosive burnished with a hard black stone. They 

sublimate are dissolved in nitric acid, and a "'^ then put mto a nitric solution of mer- 

solution of goW is made in this menstruum; <^"^y» ^^^ stirred about with a brush, till 

upon this the solution is somewhat concen- ^^J ^^^ <!"»*« white. An amalgam of gold 

trated, and appHed to the surface of silver, »"« mercury is then put into an earthen 

which becomes quite black; but on being vessel with a small quantity of dilute nitric 

exposed to a red heat, it assumes the ap- ^^}^* atid »n this mixture the buttons are 

pearance of gilding. stirred, till the gold attaches to their sur- 

The method of gilding silver, brass, or fAce. They are then heated over the fire, 

copper, by an amalgam, is as follows: Eight till the mercury begins to run, when they 

parts of mercury, and one of ffold, are incur- are thrown into a large cap made of coarse 

porated together by heating them in a cruci- wool and goat's hair, and in this they are 

ble. As soon as the gold is perfectly dis- stirred about with a brush. The mercury 

solved, the mixture is poured into cold wa- is then volatilized by heating over the firo 

ter, and is then ready for use. in a pan, to the loss of the article, and in- 

Before the amalgam can be laid upon the jury of the workmen's health; though the 

surface of the metal, this last is brushed over greater part might be: recovered, with less 

with dilute aquafortis, in which it is of ad- injury to the operators. By act of parlia- 

vantage that some mercury may have been ment, a gross of buttons, of an inch diame- 

dissolved. Some artists then wash the me- ter, are required to have five grains of gold 

tal in fair water, and scour it a httle with on them; but many are deficient ev^en of 

fine sand, previous to the application of the this small quantity. 

gold; but others apply it to the metal while Painting with gold upon porcelain or 

still wet with the aquafortis. But in either giags js done with the powder of gold, 

ease tfie amalram must be laid on as uni- which remains behind after distilling, the 

formty as possible, and spread very evenly ^qua regia from a solution of that metal, 

with a brass-wire brush, wetted from time to it ig Uid on with borax and gum-water, 

tome with fair water. The piece is then b^^ned in, and polished. The gilding of 
laid upon a grate, over a charcoal fire, or m i^gg i. commonly effected by covering the 

a small oven or ^rnace adanted to this pur- ^^^ ^^^j, ^^^^^ ^^ borax, and applying 

r^es^:^^l^^hlS.ltf^r^^^^^ te;r^ '^' "^'^^ '' aiterwards^xed 

r;;iicSL'ns"*^'mora:?sJ^^ :SrSr- ^^^ -1- ^rformed bv means of 

tioSal application of heat. Ihe expert ar- ? P""^. ^^^ «nder the name of gold size. 

tists however, make these additional appfi- ^^ <^9"«f V* m^ ^"^'"^ ""rlv^^ >'* \^^^'' a 

cations while tiie piece remains in tfie far- ^^^^ oil boiled upon litharge), and mixed 

nace, though tiie practice is said to be highly with yeUow ochre. It is said to improve 

noxious on account of die mercurial fumes. »" its quality by keeping. This is laid upon 

After this it is rubbed with gilder's wax, the work; and when it has become so dry 

which may consist of four oimces of bees' »» to adhere to the fingers without soiling 

wax, one ounce of verdigris, and one ounce them, the gold leaf is laid on, and pressed 
Vol. II. 12 
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^ovn widi cotton. This method of §^4- ' TvrtnuiA, - 43,0 

mg 18 proper for work intended to be ex* Dry subcarbonate of foda, - 26.5 

posed to the weather. Pure quicktime^ . . . . 4u 

The method of gilding^ in burnished gold Nitre, 1.5 

consists in coverinp^ the work with parch- Broken plate glass, . . - 25.0 

ment size and whiting, thinly laid on at five — ^— 

or six diflTcrenl times. This is covered 100.0 

with a yellow size made of Armenian bole, Aboat seventy parts of good plate glass 

a little wax, and some parchment size; but may be run off from these materials, 

in this, as in most other compositions used 3. Crown, or Jine Windarw-gkut. This is 

in the arts, there are variations which de- made of sand vitrified by the impure baril- 

pend on the skill or the caprice of the ar- la, manufactured by incineration of sea- 

tists. When the size is dry, the gold is weed, on the Scotch and Irish shores. The 

applied upon the surface previously wet- most improved composition, is 

ted with clear water. A certain number ^y meamtn. By 'weight, 

ofhours after this application, but preW- Knc sand purified, 5 200 

ous to the perfect hardening of the com- g^g^ ij^p ^ound, 11 330 

portion, the gold tnav be ve^r highly bur- i„^edients are mixed, and then 

^'f^ "^'^w ^""V^ ^^t^^^J^JJ^^i thrown into^the fritting arch, whe« the 

purpose. This &i ding is fitoiUy for work ^^ ^^ ^^ .^ igaipated, and the 

withm doors, for it readily comes off upon ^ J^^^ ^ thoroughly incoliporaiKl, form- 

tK^s of the leiives of books are «»• ^^^» withdrawn at the end of four 

^lA^A ivB^ o««i«:««. « ^»n,«^.;^:r^or n«- hours, a grayish-white tough mass, which 

gilded by applying a composition of one . • . ^^ Wk-shaped pieces, aj^d after 

part Armenian bole, and one quarter of a * T. ^. *7 "{ ou-ij^v* |/.^vtB,ji«^ «v«:i 

part of sugar^ndy, ground to^gether with «>"f ^ ^uon and cooling, piled up for use. 

white of e^. This™ burnished while ?/ ?"P.^3'"^'*42f*^^^^ 

the book ^mains in the press, and the ^" *^J »^»f«- ^^Z "f^u^Z^^^"^^ 

^^^A :- i^iA ^^ v„ »....• «/« iuli« »o»*i. t® have become more valuable. These 

crold IS laid on by means of a little water, v • i. _ ^ • ^ ^^ _ n.* ^ j 

•, ^ . ., f,.,^ .VI /.t- bricks are put into the melting pots, snd 

Leather is gilded either with kaf-brass gometimes a proportion of common salt is 

or silver, but most commonly by the latter, thrown in towards the end of the opera- 

in which case a gold coloured varnish is tion, if the vitrification has been imperfect 

laid over the metal. Tin-foil may be used xJndfiT the article tulphate of toda, in this 

instead of silver leaf for this less perfect Dictionary, retained from the old edition, 

gilding upon such works as do not possess there is the following sentence: " Pajot des 

i"i *^" ,* * . . . • Charmes has made some experiments on 

• Glass. Most of the treatises, which it in fabricating glass; with sand alone, it 

I have seen on the manufacture of glass, ^o^ia not succeed, but equal parU of car- 

illustrate a weU known position, that it is bonate of Ume^ sand, and dried sulphate 

easy to write a large volume, which shall of soda, produced a clear, soUd, pale-yel- 

communicate no definite information, j^w glass." In the Annals of Philosophy 

There are ^ve distinct kinds of glass at fo, jgn. 18I7, we find the following notici 

present manufactured:— from Schweigger»s Journal, xv. 89.: Geh- 

1. Flint glass, or glass of lead. len, some time before his death, was occu- 

2. Plate glass, or glass of pure soda. pied with experiments on Uie preparation 

3. Crown glass, the best window-glass. of glass, by means <^ sulphate of soda. 

4. Broad glass, a coarse window-ghiss. Professor Schweigger has lately published 

5. Botde, or coane green glass. the result of his trials. He found that the 

1. Fknt GUutf so named because the sili- following proportions were the best:— 
ceous ingredient was orinnally employed Sand, .... lOQ 

in the form of ground flints. It is now Dry sulphate of soda, - 50 

Blade of the following composition:— ©ry quicklime in powder, 17 to 20 

Purified Lynn sand, 100 parts Charcoal, ... 4 

Uthtfge or red lead, 60 This mixture always gives a very good 

Purified pearl ash, 30 ghws without any addition whi^ver. Dur- 

To correct the green colour derived from ing the fusion, the sulphuric acid is decom- 

combustible matter, or oxide of iron, a lit- posed and drawn off, and the soda umtes 

tie bkck oxide of manganese is added, and with the silica. The sulphate of soda vi- 

sometimes nitre and arsenic. The fusion is trifies xery imperfectly, when mixed alone 

accomplished usually in about thirty hours, with the silica. The vitrification succeeds 

2. Plate Gtew. Good carbonate of soda better when quicklime is added, and it 
procured by decomposing common salt succeeds completely, when the proportion 
with pearl ash, is employed as the flux, of charcoal in the formula is added; bc- 
The proportion of the materials is, eause the sulidiuric acid i« thereby dc- 
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composed and dfMipated. This deeom- ed to the accurate envelopement of the in- 
poaition may be either effected during the terior part* which is more slowly cooled. 
making of the glaaa, or before, at the plea- In most of the metals, the degree of flexi- 
aure of the workmen. bility they possess, must be suiEcient to 

. 4. Bntui Gla»9. This is made of a mix- remedy this inaccuracy as it takes place; 
ture of soap boilers' waste, kelp, and sand, but in glass, which, though very elastic 
The first ingredient consists of lime used and flexible, is likewise excessively brittle, 
for rendering the alkali of the soap boiler the adaptation of the parts, urged djiferent 
caustic, the insoluble matter of bis kelp ways by their disposition to retain their 

or barilla, and a quantity of salt and wa- respective dimensions and likewise to re- 

ter, all in a pasty state. The proportions main in contact, by virtue of the cohesive 

necessarily vary. 2 of the waste, 1 of attraction, can be maintained only by an 

kelp, and 1 of sand, form a pretty good elastic yielding of the whole, as far as may 

broad glass. They are mixed together, be, which will therefore remain in a state 
dried, and fritted. of tension. It is not therefore to be won- 

5. S9ttle GUut is the coarsest kind. It dered at, that a solution of continuity of 

is made of soaper's waste and river sand, any part of the surface should destroy this 

in proportions which practice must deter- equilibrium of elasticity; and that the sud- 

mine according to the qualdty of the den. action of all the parts at once, of so 

waste; some soap boilers extracting more brittle a, material, should destroy the con- 

ealioe matter, and others less from their tinuity of the whole, instead of producing 

kelpe. Common sand and lime, with a an equilibrium of any other kind, 
little common clay and sea salt, form a Thoufi^ the facts relating to this dispo- 

cheap mixture for bottle glass.* sition of glass too suddenly cooled, are 

As far as observation has hitherto direc- numerous and interesting to the philoso- 

ted us, it appears to be a general rule, that pher, yet they constitute a serious evil 

the hardness, brittleness, elasticity, and with respect to the uses of this excellent 

other mechanical properties of congealed material. The remedy of the glass-maker 

bodies, are greatly affected by the degree consists in annealing the several articles, 

of rapidity with which they assume the which is done by placing them in a furnace, 

•olid state. This, which no doubt is re- near the furnace of fusion. The glasses 

ferable to the property of crystallization, aire first put into the hottest part of this 

and its various modes, is remarkably seen furnace, and gradually removed to the 

in steel and other metals, and seems to cooler parts at regular intervals of time. 

obtain in glass. When a drop of glass is By this means the glass cools very slowly 

flufiered to fall into water, it is found to throughout, and is in a great measure free 

possess the remarkable property of flying from the defects of glass which has been 

into minute pieces, the instant a small part too hastily cooled. 

of the tail is broken off. This, which is M. Reaumur was the first who made any 
commonly distinguished by the name of direct experiments upon the conversion of 
Prince Rupert's drop, is similar to the phi- glass into porcelain. Instances of this ef- 
losophical phial; which is a small vessel of feet may be observed among the rubbish 
thick glass suddenly cooled by exposure of brick-kilns, where pieces of g^en hot- 
to the air. Such a vessel possesses the ties are not unfrequently subjected by ac- 
property of flying in pieces, when the cident, to the requisite heat; but the di- 
smalteat piece of flint or angular pebble is rect process is as follows: A vessel of 
let fall into it, though a leaden bqllet may g;reen glass is to be filled up to the top 
be dropped into it from some height with- with a mixture of white sand and gypsum, 
out injury. Many explanations have been and then set in a large crucible upon a 
offered, to account for these and otlier si- quantity of the same mixture, with which 
milar appearances, by referring to a sup- the glass vessel must also be surrounded 
posed mechanism or arrangement of the and covered over, and the whole pressed 
particles, or sudden confinement of the down rather hard. The crucible is then to 
matter of heat. The immediate cause, be covered with a lid, the junctures well 
however, appears to be derived from the luted, and put into a potter's kiln, where 
fact, that the dimensions of bodies sud- it must remain during the whole time that 
denly cooled remain larger, than if the re- the pottery is baking; after which, the 
frig^ration had been more gmdual. Thus glass vessel will be found transformed in- 
the specific gravity of steel hardened by to a milk-white porcelain. The glass, on 
sudden cooling in water is less, and its di- fracture, appears fibrous, as if it were com- 
mensions consequently greater . than that posed merely of silken threads laid by the 
of tJie same steel gradually cooled. It is side of each other: it has also quite lost 
more than probable, that an effect of the the smooth and shining appearance of 
aame nature obtains in glass; so that the glass, is very hard, and emits sparks of 
dimensions of the external and suddenly fire when struck with steel; though not so 
cooled surface remain laiger than arc suit- briskly lui real porcelain. Ucwis observed* 
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tbat the above-mentioned materials have 5.64. It occurs along^ with rock salt and 

not exclusively this effect upon glass; but Epsom salt, oa the borders of salt lakes, 

that powdered charcoal, soot, tobacco-pipe and dissolved in the waters of lakes and 

clay, and bone-ashes, produce the same the ocean; in efflorescences on momish 

chang^. It is remarkable, that the sur- grounds also on sandstone, marl*slate, and 

rounding sand becomes in some measure walls. It is found at Eger in Bohemia, on 

agglutinated by this process, which, if meadow-ground, as an efflorescence, and 

continued for a sufficient length of time, in galleries of mines in several placea.*—- 

entirely destroys the texture of tlie glass, Jameson. 

and renders it pulverulent. *Glai7beritb. Colours grayish-wbite. 

The ancient stained glass has been and wine-yellow. Crystallized in very low 
much admired, and beautiful paintings on oblique rour^ided prisms, the lateral 
this substance have been produced of late edges of which are 104® 28^ and 7S^ 32^. 
years. The colours are of the nature of Lateral planes transversely streaked; ter- 
those used in enamelling, and the glass minal planes smooth. Shining. Fracture 
should have no lead in its composition. Mr. foliated or conchoidaL Softer than calca- 
Brongniart has made many experiments reous spar. Transparent. > Brittle. Sp. 
on this subject. The purple of Cassius, gr. 2.7. It decrepitates before the blow- 
mixed with six parts of a flux, composed pipe, and melts into white enamel. In wa- 
of borax, and glass made with silex and ter it becomes opaque^ and is partly solu- 
lead, produces a very beautiful violet, but ble. Its constituents are, dry sulphate of 
liable to turn blue. Red oxide of iron, lime 49; dry sulphate of soda 51. It is 
prepared by means of the nitric acid and found imbedded in rock-salt, at ViUaruba, 
subsequent exposure to fire, and mixed near Ocana, in Kew Castile in Spain.*— 
with . a flux of borax, sand, and a small Jameton. 
portion of minium, produces a fine red. Olazxmc. See PoTTBrnr. 
Muriate of silver, oxide of zinc, white Glimmer. A name occasionally applied 
clay, and the yellow oxide of iron, mixed to micaceous earths, 
together without any flux, produce a yel- * Glxadxnk. See Glutbk.* 
low, light or deep, according to the quan- Glucina. This earth was discovered 
tity laid on, and equal in beauty to that of by Vauquelin» first in the aqua marina, and 
the ancients. A powder remains on the afterward in the emerald, in the winter of 
surface after baking, which may easily be 1798. Its name is derived from its distin- 
cleaned off. Blue is produced by oxide of g^ishing character of forming with acids, 
cobalt, with a flux of silex, potash, and salts that are sweet to the taste. The fol- 
lead. To produce a green, blue must be lowing is his method of obtaining it:— 
put on one side of the glass, and yellow Let 100 parts of beryl, or emerald, be rc- 
on the other; or a blue may be mixed with duced to a fine powder, and fused in a sii- 
yellow oxide of iron. Black is made by a yer crucible with 300 of pure potash. Let 
mixture of blue with the oxides of man- the mass be diffused in water, and dissol. 
ganese and iron. y^d by adding muriatic acid. Evaporate 

The bending of the glass, and alteration tKe solution, taking care to stir it toward 
of the colours, lu baking, are particularly the' end: mix the residuum with a large 
to be avoided, and require much care, quantity of water, and filter, to separate 
Gypsum has been recommended for their the silex. Precipitate the filtered liquor, 
support, but this frequently renders the which contains the muriates of alumina 
glass white, and cracked in all directions, ^nd glucina, with carbonate of potash; 
probably from the action of the hot sul- ^ash the precipitate, and dissolve it in sul- 
phui-ic acid on the alkali in the glass, Mr. phuric acid. Add a certain quantity of 
Brongniart placed his plates of glass, some sulphate of potash, evaporate, and crystals 
of them much larger than any ever before of alum will be obtained. When no more 
painted, on very smooth plates of earth or alum is afforded by adding sulphate of pot- 
porcelain unglazed. which he found to ash and evaporating, add solution of car- 
answer extremely well. bonate of ammonia in excess, shake the 

• Glauber Salt. Native sulphate of mixture well, and let it sUnd some hours, 

soda. Its colours are grayish and yellow- till the glucina is redissolved by the ex- 

ish-white. It occurs in mealy efilores- cess of carbonate of ammonia, and nothing 

cences, prismatic crystals, and imitative but the alunTina remains at the bottom 

shapes. Lustre vitreous. Cleavage three- of the vessel. Filter the solution, evapo- 

fold. Fracture conchoidal. Soft. Brit- rate to dryness, and expel the acid from 

tie. Sp. gr. 2.2 to 2.3. Taste at first cool- the carbonate of glucina. by slight ignition 

ing, then saline and bitter. Its solution in a crucible. Thus 15 or 16 per cent of 

does not, hke that of Epsom salt, afford a pure glucina will be obtained, 

precipitate with an alkali. Its constituents Glucina thus obtained, is a white, soft 

are, sulphate of soda 67; carbonate of soda powder, light, insipid, and adhering to the 

I6ji muiiateof soda Hicai'bonateofUmo tongue. Zt docs not change vegetable 
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bloes. It does not harden, •hiink, or agf- ces doei not essentially differ from otlielr 
pflutiiutte by heat; and is infusible. It is saccharine mucilages. The second, name- 
insoluble in water, but forms with it a ly, the starch, forms a gluey fluid by boil- 
aligbtly ductile paste. It is dissolved by ing in water, though it is scarcely, if at all, 
potash, soda, and carbonate of ammonia; acted upon by that fluid when cold. It* 
but not by pure ammonia. It unites with habitudes and products with the fire, or 
sulphuretted hydrogen. Its salts have a with nitric acid, are neariy the same as 
sac^cbarine taste, with somewhat of astrin- those of gum and of sugar. It appears to 
gency. be as much, more remote from the saline 
* Sir H. Davy's researches have rendered state than g^m, as gum is more remots 
it more thui probable, that glucina is a from that state than sugar. 
compound of oxygen and a peculiar metal- The vegetable gluten, though it existed 
He substance, which may be called jluci- before the washing*, in the pulverulent 
num. By heatbig it along with potassium, form, and has acquired its tenacity and ad- 
tbe Utter was converted for the most part hesive qualities from the water it has im- 
into potash, and dark coloured particles, bibed, is nevertheless totally insoluble in 
having a metallic appearance, were found this fluid. It has scarcely any taste. When 
diffused through the mass, which regained dry, it is semi-transparent, and resembles 
the earthy character by being heated in the glue in its colour and appearance. If it be 
air, and by the action of water. In this drawn out thin, when first obtained, it may 
last case, hydrogen was slowly disengaged, be dried by exposure to the air; but if it 
According to Sir H. Davy, the prime equi- be exposed to warmth and moisture whilo 
valent of glucina would be 3.6 on the oxy- wet, it pntrefies like an animal substance. 
gten scale, and thatof glucinum 2.6. These The dried gluten applied to the flame of 
are very nearly the equivalents of lime, and a candle, crackles, swells, and bums ex- 
calcium. From the composition of the actiy like a feather, or piece of horn. It 
sulphate, Beraellus infers the equivalent to afibrds the same products by destructive 
be 3.2, and that of its basis 2.2.* distillation as animal matters do; is not 
Gx.uB. An inspissated jelly made from soluble in alcohol, oils, or ether, and is 
the parings of hides and other oflals, by acted upon by acids and alkalis, when heat- 
boiling them in water, straining through ed. According to RoueUe, it is the same 
a wicker basket, suffering the impurities with the caseous substance of milk. 
to subside, and then bolline it a -second * G/tKeno/'FrAdaf.—M.Taddey, an Italian 
time. The articles should first be digest- chemist, has lately ascertained that the 
ed in lime-water, to cleanse them from gluten of wheat may be decomposed into 
grease and dirt; then steeped in water, two principles, which he has distinguished 
stirring them well from time to time; and by the names, gUadint (from >m« f luten), 
lastly, laid in a heap, . to have the water and wnome (from ^vfts feraient). They are 
pressed out, before Uiey are put into tlie obtained in a separate state by kneading 
boiler. Some recommend, that the water the fresh gluten in successive poiiions of 
should be kept as nearly as possible to a alcohol, as long as that liquid continues to 
boiling heat, without suflering.it to enter become milky, when diluted with water. 
into ebullition. In this state it is poured The aJcohol solutions being set aside, 
into flat frames or moulds, then cut into gradually deposite a whitish matter, con- 
square |»eces when congealed, and after- sisfing of small filaments of gluten, and be- 
ward dried in a coarse net. It is said to come perfectly transparent Being now 
improve by age; and that glue is reckoned left to slow evaporation, the gliadine re- 
the best, which swells considerably with- mains behind, of the consistence of honey, 
out dissolving by three or four days infu- and mixed with a little yellow resinous 
sion in cold water, and recovers its former matter, from which it may be fi*eed, by di- 
dimensions and properties by drying. gestion in sulphuric ether, in which glia- 
Shreds or parings of vellum, parchment, dine is not sensibly soluble. The portion 
or white leather, make a clear and almost of the gluten not dissolved by the alcohol 
colourless glue. is the zimome. 

Glutkn (Vbgetablx). If wheat-flour Properties of GHatUite. — When dry, it 

be made into a paste, and washed in a has a sti'aw-yellow colour, slightly Irans- 

larg^ quantity of water, it is separated iw- parent, and in tlun plates, brittle, having a 

to three distinct substances; a mucilagi- slight smell, similar to that of honeycomb, 

nous saccharine matter, which is readily and, when slightly heated, giving out an 

dissolved in the liquor,, and may be sepa- odour similar to that of boiled apples. In 

rated from it by evaporation; starch, which the mouth, it becomes adhesive, and has a 

is suspended in the fluid, and subsides to sweetish and balsamic taste. It is pretty 

the bottom by repose; and gluten. Which soluble in boiling alcohol, which loses its 

remains in the hand, and is tenacious, very transparency in proportion as it cools, and 

ductile, somewhat elastic, and of a brown- then retains only a small quantity in solu- 

grsy colour. The fiirst of theae subMtaa- tion* It forms a kind of Tarnish in those 
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%MtB to ▼hieh it is appfied. It aofteM, tufemeat* it fbllowff that the leaf itaelf is 

but does oot diisolve in cold distilled wa. Yrf^n^ part ©f an inch thick. Thia, how- 

ter, At a boiling heat it ia converted ever, la not the limit of the malleabiUty of 

Into froth, and the liquid remains alighUy goldi for the geld-beatera find it neceaaary 

milky. It is apecificaUy heavier than water, to add three p«ina of copper in tho o«iioe 

The alcoholic solution of gbadine be- to harden the gold, which otherwiae would 

comes milky, when mixed with water, and p^M round the reguUritiea of the neireat 

is precipitated in white flocka by the alka- ddna, and not over them; and in uaiag the 

line carbonatca. It is scarcely affected by ©Id skins, which are not so perfect and 

the mineral and vegeUble acids. Dry glia- smooth, they proceed ao far as to add twelve 

dine dissolves in caustic alkalis and in gndna. The wire which ia nsed by the 

ioids. It swells upon red-hot coals, and Uoemakera, ia drawn from an ingot of ail- 

then contracta m the manner of animal sub* ^er, previously gilded. In this way» from 

stances. It bums with a pretty lively the known diameter of the wire, or breadth 

flame, and leaves behind it a light spongy when flattened, and ita length, together 

charcoal, difficult to incinerate. Gliadine, with the quantity of gold aaed» it ia found, 

in some respects, approaches the proper- by compuution, that the covering of gold 

ties pf reams; but differs from them in be- i, only one 13th part of the thiekneas of 

mg msoluble in sulphuric ether. It ia goId4eaf, though it it stiU ao perfect aa to 

very aensibly affected by the infusion of exhibit no cracks when viewed by a mi- 

BUt-galls. It ia capable of itself of under- cioscope. 

ffoing a slow fermenUtion, and produces No acid acta readUy upon gold but aqua 

fermentation m saccharine substances. regia, and aqueous chlorine. Chromic acid 

From the flour of barley, rye, or oats, no added to the muriatic, enabUs it to dia- 

gluten can be extracted, as from that of aolve gold. 

wheat, probably because they contain too The small degree of concentration, of 

small a quantity.* See Zxmomb. which aqueous chlorine ia auacepttble, and 

* 6nsi8S« a compound rock, consist- the imperfect action of the latter acids, 

ing of feldspar, quartz, and mica, disposed render aqua regia the most convenient sol- 

in slates, from the predominance of the vent for this metal. 

mica scales. Ita atructure is -called by When gold ia immersed in aqua regia, 

Werner, granular-slaty. This gfeog^ostie an effervesoence takes place; the aohition 

formation is always stratified; contains tinges animal matters of a deep purple, and 

sometimes crystals of schorl, tourmaline, corrodes them. By careful evaporation^ 

and garnet, and is peculiarly rich in me- fine crystals of a topaa colour are obtained, 

tallic ores.* The gold is precipitated from ita solvent, 

Gold is a yellow metal, of specific gra- by a great number of aubstances. Lime 

^ty 19.3. It is soft, very tough, ductile, and magnesia precipitate it in the fonn sf 

and malleable; unalterable and fixed, whe- a yellowish powder. Alkalis exhibit the 

ther exposed to the atmosphere, or to the same appearance; but an excess of alkali 

strongest heat of furnaces. Powerful bum- redissolves the precipitate. The prectpb> 

ing mirrors have volatilized it; and it has tate of gold obtained from aqua regia by 

been driver! up in fumes, in the metallic the addition of a fixed alkali, appeara ts 

state, by flame urged upon it by a stream be a true oxide, and is aoluble in the stti- 

of oxygen gas. The electric shock con« phnric, nitric, and muriatic acids; from 

verts it into a purple oxide, as may be seen which, however, it separates by standing, 

by transmitting that commotion through Or by evaporation of the acids. OaHic 

gold leaf, between two plates of glass; or acid precipitates gold of a reddish colour, 

by causing the explosive sparic of three or very soluble in the nitric acid, to which it 

more square feet of coated glass, to fall communicates a fine blue colour, 

upon a gilded surface. A heat of 32^ W. Ammonia precipitates the s<^ution of 

or perhaps 1300® F. is required to melt it, gold much more readily than fixed alkalis, 

which does not happen till after ignition. This precipitate, which is of a brown, yel- 

Its colour when melted, is of a bluish-green; low, or orangpe colour, possesses the pro- 

and the same colour is exhibited, by light perty of detonating with a very conaidera- 

transmitted through gold leaf. ble noise when gently heated. It is known 

The limits of the ductility and mallea- by the name of fulminating gold. The pre- 

bility of gold are not known. sence of ammonia is necessary to give the 

The method of extending gold used by fulminating property to the precipitate of 

the gold-beaters, consists in hammering a gold; and it will be produced by precipi- 

number of thin rolled plates between skins tating it with fixed alkali, from an aqua 

or animal membranes. By the weight and regia previously made by adding sal am- 

measure of the best wrought gold leaf, it is moniac to nitric acid; or by precipitating 

feund, that one g^ain is made to cover 56} the g^ld from pure aqua regia, by means 

square inches; and from the specific gravi- of sal ammoniac, instead of tltt ammonia 

ty of the metal« together with this admea- alone. The fukninating gold weighs one* 
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fmvLT^ note than the gold made use of. A as well at from that of a considerable pro^ 

conikiderabie degree of precaution is ne- portion of these metals separating from 

ceaaary in preparing this substance. ' It each other by fusion, in consequence of 

ought not to be dried but hi the open air» their different specific gravities, when thei^ 

at a distance from a fire, because a very proportions do not greatly differ, it should 

gen^e beat may cause it to explode. Se« seem, that their union is little more than 

▼eral fatal accidents have arisen fVom its a mere mixture without combination; for, 

explosion, in consequence of the friction as gold leaf transmits the green rays of 

of ground stoppers in bottles containing light, it will easily follow, that particles 

this substance, of which a small portion of silver, enveloped in particles of gold, 

remained in the neck. Will reflect a green instead of a white light. 

Fulminating gold, when exposed by Ber- A strong heat is necessary to combine 

thoUet to a very gentie heat in a copper platina with gold.'^ it greatly alters the co- 

iahc, with the pneumatical apparatus of lour of the gold, if its weight exceed die 

mercury, was deprived of its fulminating forty-seventh part of the mass. 

quali^, and converted into an oxide, at the Mercury is strongly disposed to unite 

same time that ammoniacal gas was disen« with gold, in all proportions with which it 

gaged. From this dangerous experiment it forms an amalgam: this, like other amal* 

is ascertuned, that fulminating gold con^ fi^ms, is softer the larger the proportion 

Btsts of oxide of gc^d combined with am* of mercury. It softens and liquefies by 

monia. The same eminent philosopher beat, and crystallizes by cooling, 

caused fulminating g^d to exfdode in cop- Lead unites with gold, and considerably 

per vessela. Nitrogen gas was disengaged, impairs its ductility; one-fourth of a grain 

a lew drops of water appeared, and the to an ounce rendering it complete! v brit- 

gold was reduced to the metallic f(Mrm. In tie. Copper renders gold less ductile, 

this experiment he infers, that the ammO- harder, more fusible, and of a deeper co- 

Bia was decomposed; that ti>e nitrogen, lour. This is the usual addition in coin, 

suddenly assuming the elastic state, caused and other articles used in society. Tin 

the explosion, while the oxygen of the ox- renders it brittle in proportion to its quan* 

ide united with the hydrogen of the alkali, tity; but it is a common error of chemical 

and formed the water. writers to say, that the slightest addition 

This satisfactory theory was still farther is soflicient for this purpose. When alloyed 
confirmed by the decomposition of fulmi- with tin, however, it will not bear a red 
natiiig gold, which takes place in conse- heat. With iron it forms a gray mixture; 
quenee of the action of the concentrated Which obeys the magnet. This metal is 
sulphuric acid, of melted sulphur, fat oils, very bard, and is said to be much superior 
and ether; aUwhich deprived it of its fulmi- to steel for the fabrication of cutting in- 
Sating quality, by combining witii its am^ struments. Bismuth renders gold white 
monia. and brittle; as do likewise nickel, manga- 

Sulphurets precipitate gold from its sol- nese, arsenic, and antimony. Zinc produces 

vent^ the a&ali uniting with the acid, and the same effect; and, when equal in weight 

the gold falling down combined with th^ to the gold, a metal of a fine grain is pro- 

solphur; of wbidi, however, it may be de- duced, which is said to be well adapted to 

prived by moderate heat. form the mirrors of reflecting telescopes. 

Most metalfic substances preeipitate gold on account of the fine polish it is suscep- 

from aqua regia: lead, iron,' and silver, pre- fible of, and its not being subject to tarnish, 

eipitate it of a deep and dall purple 6olour; The alloys of gold with molybdena are not 

copper and iron throw it down in its me- known. It could not be mixed with tung- 

tallic state; bismuth, zinc, and mercury, sten, on account of the infhsibtlity of this 

likewise preeipitaite it. A plate of tin, im- last substance. Mr. Hatcheit gives the fol- 

mersed in a solution of gold, affords a pur- lowing order of different metals, arranged 

pie powder, called the purple powder of as they diminish the ductility of gold: bis« 

Cassias, which is used to paitit in enamel, muth, lead, antimony, arsenic, zinc, cobalt, 

fither, naphi^a, and essential oils, take manganese, nickel, tin, iron, plalina, cop- 
gold fiwn its solvent, and from liquors, per, silver. The first three were nearly 
whidk have been called potable gold. The equal in effect; and the platina was not 
gold which is prec^tated by evaporation quite pure. 

of these fluids, or by the addition of sul- For the purposes of coin Mr. Hatchett 

phate of iron to the solution of gold, is of considers an alloy of equal parts of silver 

the utmost purHy. and copper as to be preferred, and copper 

Most metids unite with gold by fiision. alone as preferable to silver alone. 

With sRver it forms a compound, which is * The peroxide of gold thrown down by 

paier in proportion to the quantity of silver potash, from a solution of the neutral mu- 

addcd. It IS remarkable, that a certain riate, consists, according to Berzelius, of 

prffpmtion, for example, a fifth part, ren- 100 gold, and 12 oxygen. It is probably s 

ders it greenish. From this circumstance, tritoxide. The protoxide of a greenish co- 
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1o«r» it proeured by trea^nf^ with poCat1i<- tfanes for tlie fmrpoie of ra^y ralidi^* 

water, muriate of gold, after beat baa ex- ding* tbem by weiebt 

pelled the chlorine. It seems to consist of This is done either by pouring the melt- 

100 metal -|» 4 oxygen. The prime equi- ed metal into water, or by agitating it in a 

Talent of gold comes out apparently 25.* box until the moment of congelation, mt 

The gold coins of Great Britain contain which instant it becomes converted into a 

eleven parts of gold, and one of copper, powder. 

See AsrAT, G i ldi ng, and Orbs of Gold. Various contrivances are used to prevent 

* GoRGONiA NoBXLxs. The red coraL danger, and insure success, in the aeve- 
It consists of an interior stem, composed ral manufactories that require granulatioo. 
of gelatinous matter and carbonate of lime. Copper is granulated for making brass, by 
with a cortex, consisting of membrane with pouring it through a perforated ladle into 
carbonate of lime, coloured by some un« a coverad vessel of water with a moveable 
known substance * false bottom. A compound metal, consiot- 

GouLARs's Extract. A saturated so* ingchiefliy of lead, is poured into water 

Itttion of subacetate of lead. See Lb as. through a peiforated vessel of another 

*GouTT Co RCRB TICKS. Theso have kind, for making small-shot, in which the 

been called chalk-stones from their appear- height above the surface of the fluid re- 

ance; but Dr. Wollaston first demonstrated quires particular adjustment. In a new 

their true composition to be uric acid, com- manufactory of this kind, the height ia up* 

bined with ammonia, and thus explained ward of 100 feet. 

the mysterious pathological relation be* *Graphxtb. Rhomboidal graphite of 

tween gout and graveL See Cohcrbtiov Jameson, or plumbago, of whu£ he gives 

(Urinary). two subspecies, the scaly and compact. 

Gouty concretions are soft and friable. 1st, Seaiy Graphite. Colour dark steel« 

They are insoluble in cold, but slightly in gray, approaching to iron-black. It occurs 

boiling water. An acid being added to this massive, disseminated and ciystaUizetl. 

solution, seizes the soda, and the uric aoid The primitive form is a rhomboid. The 

is deposited in small crystals. These con- secondary form is the equiangular six-sided 

cretions dissolve readily in water of pot- table. Lustre splendent, metallic. Cleavage 

ash. An artificial compound may be made single. Fracture scaly foliated. Streak 

by triturating uric acid and soda with warm shining and metallic. Hardness sometimea 

water, which. exactly resembles gouty con- equal to that of gypsum, 

cretions, in its chemical constitution.* Perfectly sectile. Rather difficultly fran- 

*Grainbr. The Uxivium obtained by nble. It writes and soils. Streak on paper 

infusing pigeons* dung in water, is used Black. Feels very greasy* 8p. gr. from 

for giving flexibility to skins in the process 1.9 to 2.4. 

of tanning, and is called the grainer.* 3d, Compact Orapkite* Colour rather 

* Grammatitb. See Trbmoi.itb.* blacker than prececUng. Massive, dUsse- 

* Granatitb. See Grenatitb.*. minated and in columnar concretions. In- 
^Granztb. a compound rock, consist- temal lustre glimmering and metallic 

ingof quartz, feldspar, and mica, each crys- Fracture small grained uneven, passing 
tallized and cohering by mutual affinity, into conchoidal. When heated in a furnace* 
without sny basis or cement. The feldspar it bums without flame or smoke, forming 
commonly predominates, and the mica is carbonic acid, and leaving a residuum of 
in smallest quantity. The colours of the iron. Its constituents are, carbon 91, iron 
feldspar are white, red, gray, and green. 9. — Bertkolht. It sometimes contains nic- 
The quartz is light gray, and the mica kel, chromium, manganese, and oxide of 
dark. The granular crystals vary exceed- titanium. It usually occurs in beds, some- 
ingly in size, in different granite rocks, times dissMninated and in imbedded mas- 
Occasionally granite is stratified; but some* ses, in granite, gneiss, mica-slate, day- 
times no stratification can be perceived, slate, foliated granular limestone, coal 
Large globular masses, called rolling stones, and trap formations. It is found in gneiss 
are frequently met with, composed each of in Glen Strath Farrar in Inverness-shire; 
concentric lamellar concretions. Schorl, in the coal formation near Cumnock in 
punet, and tinstone are frequently present A3rrshire, where it is imbedded in green- 
m gsanite. Tin and iron are the only me- stone, and in Columnar glance-coad. At 
tals abundantly found in this rock. It con- Borrodale in Cumberland, it occurs in 
tains molybdena, silver, copper, lead, bis- beds of veir varying thickness, included 
muth, arsenic, titanium, tungsten, and co- in a bed of trap, which is subordinate to 
bait. It is,, however, poorer in ores than day-slate; and in many places on the con- 
many other rock formations.* tinent, and elsewhere. The finer kinds 
Granulation; the method of dividing are fiwt boiled in oil, and then cut into ta- 
metallic substances into plains or smau hies for pencils. Grates axe blackened 
particles, in order to facibtate their com- with it. and crucibles formed of a mixture 
bination with other substances, and some- of it and day.— Jam^ton.* 
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Gm * V XT Y, a term used by ph3rBieal wii- • Grbniiti te, ot prismatic gwnet See 

ters to denote the cause, by which all bo- Staurotidb.* 

dies move toward each other, unless pre- •Guaiacuk. ^ resinous-looking sub- 
vented by some other force or obstacle.' stance, extracted from the very dense 
See AxTa ACTION. wood of a tree growing in the West In- 

6r AviTT(SpBcxyic}. See Specific dies, called gttaiacum officinale. 

GaAviTY. It differs however from resins in its ha- 

For the specific gravities of different bitudes with nitric acid, as Mr. Hatchett 
kinds of elastic fluids, see the table at the first showed. Its sp. gr. is 1.229. Its co- 
article Gas. lour is yellowish-brown, but it becomes 

* Gbtaywackb. a mountain formation, green on exposure to light. It is transpa- 
consisting of two similar rocks, which at- rent and brei^s with a resinous fracture, 
temate with, and psss into each other, cal- Its odour is not disagreeable, but when a 
led g^y wacke, and graywacke-slate. The very little of its powder, mixed with wa- 
first possesses the characters of the forma- ter, is swallowed, it excites a very unplea- 
tion. It is a rock composed of pieces of sant btirning sensation in the fauces and 
quartz, flinty-slate, feldspar, and clay-slate, stomach. Heat fuses it, with the exhala- 
cemented by a clay-slate basis. These tion of a somewhat fragrant smell, 
pieces vary in size from a hen*s egg to Ht- Water dissolves a certain portion of it, 
tie grains. When the texture becomes ex- acquiring a brownish tinge, and sweetish 
ceedingly fine grained, the rock constitutes taste. The soluble matter is left when the 
graywacke-slate. Its colour is usually ash water is evaporated. It constitutes 9 per 
or smoke-gray, without the yellowish-gray, cent of the whole, and resembles what 
or greenish ting^, frequent in primitive- some chemists call exti*active. 

slate. It has not the continuous lustre of Guaiacum is very soluble in alcohol, 

primitive slate, but glimmers from inter- This solution, which is brown coloured, is 

spersed scales of mica. It contains quartz decomposed by water. Aqueous chlorine 

veins, but no beds of quartz. Petrifactions throws down a pale blue precipitate from 

are found in it. These i-ocks are stratified, it. 

forming, when alone, round-backed hills, Guaiacum dissolves readily in alkaline 

with deep valleys between them. Immense leys^ and in sulphuric acid; and in the ni- 

beds of trap, fiinty-slate, and transition trie with effervescence. From the solu- 

Kmestone, are contained in this formation; tion in the last liquid, oxalic acid may be 

as well as numerous metallic ores in beds procured by evaporation, . but no artificial 

and large veins.* tannin can be obtained, as from the action 

*Greibk:Firk. Asphahum is supposed of nitric acid on the. other resins, 

to have been its chief constituent, along Guaiacum distilled in close vessels, leave* 

with nitre and sulph •»,*.* 30.5 per cent of charcoal, being nearly 

* Greek-earth. Colour celandine^ double the quantity from an equal weiglit 
green, and green of darker shades. Mas- of the common resins. From Dr. Wollas- 
sive, and in globular ai)d amygdaloidal ton's experiments, it would appear that 
shaped pieces, sometimes hollow, or as both air and light are necessary to pro- 
encrusting agate balls. Dull. • Fracture duce the change in guaiacum from yellow 
earthy. Opaque. Feebly glistening m the to green. And Mr. Brande ibund that this 
streak. Soft and sectile. Rather greasy, green colour was more rapidly brought on 
Adheres slightly to the tongue. Sp. gr. in oxygen, than in common air. With ni> 
2.6. Before the blow-pipe, it is converted trie acid, or chlorine, it becomes green» 
into a black vesicular slag. Its constitu- next blue, and lastly brown.* 

ents are silica, 53, oxide of iron 28, mag- Formerly guaiacum was much commend* 

nesia 2, potash 10, water 6. It is a frequent ed in syphilis and other complaints; at pre- 

mineral in the amygdaloid of Scotland, sent it is used chiefly in rheumatism, dis« 

England, Ireland, Iceland, and the Faroe solved in liquid ammonia. 

Islands. It occurs in Saxony, near Verona, Gttano. A substance found on many of 

the Tyrol, and Hungary. It is the ffi«im- the small islands in tlie South Sea, which 

toin-green of artists in water colours. Its are the resort of numerous flocks of birds, 

colour is durable, but not so bright as that particularly of the ardea and phxnicopte- 

from copper. The green^arth of Verona, ros genus. It is dug from beds 50 or 60 

of which the analysis is given above, is feet thick, and used as a valuble manure 

most esteemed. — Jameson,* in Peru, chiefly for Indian com. It is of a 

* Greenstonk. a rock of the trap dirty yellow colour, nearly insipid to the 
formation, consisting of hornblende and taste, but has a powerful smell partaking 
iEbldspar, both in the state of grains, or of castor and valerian. According to the 
small crystals. The hornblende is common- analyses of Fourcroy and Vauquelin, about 
ly most abundant, and communicates a one-fourth of it is uric acid partly satura- 
green tinge to the feldspar.* ted with ammonia and lime. It containiB 
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likewiM oxalic amd, partly saturaitod with efaarcMl of li|;lit wooda is pfato^ to 

ammonia and potash; phosphoric acid com* that of thoae which are heavier^ moat pro- 

bined with the same bates and with lime: bably because this laat» being harder, is 

small quantities of sulphate and muriate less puWerable. 

of potash, and ammonia; a small portion The requisite pounding of the materials 
of fat matter; arid sand» partly quartzose, is perfomied in the large way by a mill, in 
partly ferruginous. which wooden mortars are disposed in 
Gum. The mucilage of vegetables. The rows, and in each of which a pestle is 
principal gams are, 1. The common gums, moved by the arbor of a water-wheel; it is 
obtained fiona the plum, the peach, the necessary to moisten the mixture from 
cherry tree, &c. — % Gum Arabic, which time to time with water, which serv^ to 
flows naturally from the acacia in Egypt, prevent its being dissipated in fjae pulve- 
Arabia, and elsewhere. This forms a clear rulent form, and likewise obviates the 
transparent mucilage with water.— ^. Gum danger of explosion from the heat oecft- 
Seneca, or Senegal. It does not greatly sioned by the blows. Twelve hours* pound- 
differ from gum Arabic: the pieces are ing is in general required to complete the 
larger and clearer; and it seems to com- mixture; and when this is done, tlMs giui* 
municate a higher degree of the adhesive powder is in fact made, and only requires 
quality to water. It is much used by ca- to be dried to render it fit foe uae. 
lico-printers and others. The first sort of The granulation of gunpowder is per- 
gums are frequentlv sold by this name, but formed by placing tlie mass, while an the 
may be known by their darker colour.— 4. form of a stiff paste, in a wire sieve, co« 
Gum Adrag^t or Tragacanth. It is oh- vering it with a board, and agitating the 
tained from a small plant of the same name whole; by this means it is cut into small 
growing in Syria, and other eastern parts, grains or parts, which, when of a requisite 
It comes to us in small white contorted dryness, mav be rendened smooth or glossy, 
pieces resembling worms. It is usually by rolling them in a cylindrical vessel or 
dearer than other gums, and forma a cask. Gunpowder in this form tt^sjta fire 
thicker jellv with water. more speedily than if it be afterward re- 
Mr. Willis has found, that the root of the duced to powder, as may be easily ac- 
common blue-bell, hyacinthus non scrip- counted for from the circumstance, that 
tus, dried and powdered, affords a muci* the inflammation is more speedily pn^- 
lage, possessing all the qualities of that gated through the interstices of the grains, 
from gum Arabic. Lord Dundonald hasex- But the process of granulation does itself, 
tracted a mucilage also from lichens. in all probability, weaken the gunpowder. 
Gums treated with nitnc acid afibrd the in the same manner as it ia wedk:end by 
acid of sugar. suffering it to become damp; for in this 
Gum (Elastic). See Caoutchouc last case, the nitre, wkich is the only solu- 
Gum-Resin. The principal gum-resins ble ingredient, su&rs a partial solution in 
are frankincense, scammony, asafoetida, the water, and a separation in crystals of 
aloes, gum ammoniac, and gamboge. greater or less magnitude; and.accordin^y 
Gunpowder. This well known powder the surfaces of contact are rendered leas 
is composed of 7S parts, by weight, of ni- numerous. 

tre, 16 of charcoal, and 9 of sulphur, inti^ Berthollet found, that the elastic pro- 
mately blended together by long pounding duct, afforded by the detonation of gun- 
in wooden mortars, with a small quantity powder, consisted of two parts nitrogen 
of water. This proportion of the mate- gas, and one, carbonic acid gas. The sod- 
rials is the most eflectuaL But the varia- den extrication and expansion of these airs 
tions of strength in different samples of are the cause of the effects of gunpowder, 
gunpowder are generally occasioned by * Gypsum. This genus contains 2 spe- 
the more or less inornate division and cies, by Professor Jameson; the prismatic, 
mixture of the parts. The reason of this and the axifrangible. 
ma^ be easily deduced from the conside- I.— JPHtSMXtc gtfpsvm or anf^fdrite, JUu* 
ration, that nitre does not d<etonate until rtad^.r— Werner. Of this there are S sub- 
in contact with inflammable matter; whence species. 

the whole detonation will be more speedy, 1. Sparry anhydrite* See Cti6tf-ar An. 

the more numerous the surfaces of con- 2, Scaly anhydrite. Colour white of va- 

tact. The same cause demands, that the rious shades passing into smalt-blue. Mas* 

ingredients should be very pure, because sive, and in granular concretions. liuatre 

tlie mixture of foreign matter not only di- splendent, pearly. Cleavage imperfect and 

minishes the quantity of effective ingre- curved. Translucent on the edges. Easily 

dients which it represents, but likewise pre- broken. Sp. gr. 2.96. Its constilaents axe, 

vents the contacts by its interposition. lime 41.75, sulphuric acid 55, mur. <Kf soda 

The nitre of the third boiling is usuaBy LO. It is found in the salt mines of the 
chosen for making, gunpowder, and the ^Tyrol, 5088 feet above the level of the sea. 
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3. lUrownmhydrite. Colours, red, Wuc, White, gny, and red; sometimes in spotted 
and gray. Massive, and in coarse fibrous or striped delineations. Massive, and in 
concretions. Lustre, glimmering' and pearly, distinct concretions, or crystalU zed in small 
Translucent on the edges. Rather easily conical lenses. Lustre, glistening, pearly. 
frangible. Spec. grav. 3. It is foun#iu the Cleavage as selenite. Translucent. Very 
sah mines on the continent. The blue is soft, sectile, and easily fi'angible. Sp. gr. 
sometimes cut into oman>ents. 2.3. Its constituents are, 32 lime, 30 sulphu- 

4. Convluted amkydrite. Colour, dark ric acid, and 38 water, according to Kir- 
mUk-white. Massive, and in distinct con- wan. It occurs in beds in primitive rocks, 
eretions. Lustre, glimmering and pearly, as gneiss and mica-slate; in transition clay- 
Fracture fine splintery. Translucent on the slate; but most abundantly in beds in the 
edges. 8p. gr. 2.85. Its constituents are, rocks of the floetz class. It is there asso- 
42 lime, S6,S sulphuric acid, 0.25 muriate ciated with selenite, compact g^sum, 
of soda. It occurs in the salt mines of Boch- fibrous gypsum, rocksalt, stinkstone, and 
nia, and at Wieliczka in Poland. It has limestone. It is found in Cheshire and 
been called jMsrre de ttipea, from its convo- I>erbyshire, at LUneburg, and other places 
luted concretions. on the continent. The foliated and com- 

5. Compact anhydrite. Colour g^ay, some- pact gypsum, when pure and capable of re- 
times with spotted delineations. Massive, ceiving a good polish, are termed alabaster 
and in distinct granular concretions. Fee- by artists^ who fashion them into statues 
biy gflimmering. Fracture small splintery, and vases. The coarser kinds are used in 
Translucent. Hardness and constituents as small quantities in agriculture; and are con- 
in the preceding. 8p. gr. 2.95. verted by calcination into stucco. 

H^i-^^xiffangihle gyptum, 3. Compact gypeuta. Colours, white of 

This species contains, according to Pro- various shades, gray, blue, red, and yellow. 
feasor Jameson, 6 sub-species; sparry gyp- Massive. Dull. Fracture fine splintery. 
sum, foliated, compact, fibrous, scaly foli- Translucent on tlie edges. Soft, sectile, 
ated, and earthy gypsum. and easily frangible. Sp. gr. 2.2. Its con- 

1. Sparry gyp9um or eelemte. Colours, stituents are, 34 lime, 48 sulphuric acid, 18 
gray, white, and yellow, with occasional water. — Gerhard, It occurs in beds, along 
iridescence. Massive, disseminated, and with granular gypsum, &c. It is found in 

crystaUized. Its primitive ibrmisan oblique the Campaie hills; in Derbyshire; at Ferry- 

foar-sided prism, with angles of 113^8' bridge, Yorkshire, and in various places on 

and 66* 52^. The foUo^ng are some of the continent 

€he secondary forms: 1. Six-sided prism, 4. FUfreut gypeum* Colours, white, gray, 
generally broad, and oblique angular, and and red. Massive and dentiform, and in 
io%a smaller lateral planes. 2. Lens. 3. fibrous distinct concretions. Lustre, glis- 
Twin crystals, formed either by two lenses, tening and pearly. Translucent. Soft, sec- 
or by two six-sided prisms, pushed into tile, and easily frangible. Its constituents 
each other in the direction of their breadth, are, 33. lime, 44.13 sulphuric acid, 21 wa- 
4. Quadruple crystal, from two twin crys- ter. It occurs along with the other sub- 
tals pushed into each other in the direction ikpecies, in red sandstone near Moffat; in 
of their length. Lustre splendent, pearly, the Forth river near Belfast; in Cumber- 
Cleavage threefold. Fragments rhomboidal. land, Yorkshire, Cheshire, &c. When cut 
Semi-transparent, and transparent. Refracts ^n cahachm^ and polished, it reflects a light* 
double. Yields to the nail. Scratches talc, not unlike that of the cat's eye, and is some- 
bttt not calcareous spar. Sectile. Easily times sold as that stone, 
frangible. In thin pieces flexible, but ine- 5. Scaly foliated gypeutn. Colour white, 
iastic. Sp. gr. 2.3. It exfoliates and melts Massive, disseminated, and in distinct con- 
into a white enamel, which falls into a white eretions. Lustre, glistening and pearly, 
powder. Its constituents are, 33.9 lime. Fracture small scaly foliated. Opaque, or 
43.9 sulphuric acid, 21 water, and 2.1 loss; translucent on the edges. Soft, passing 
JBucholt, It occurs principally in the floetz into friable. Sectile and easily frangible, 
gypsutn formation in thin layers; less fre- It occurs along with selenite, at Montmar- 
quently in rock salt; frequently in the Lon- tre near Paris, in the third floetz formation 
don blue day. Crystals are daily forming of Werner. 

in gypsum hills, and in old mines. It is 6. Earthy gypeum. Colour yellowish- 
found in Mue clay, at Shotover-hill, near white. Composed of fine scaly or dusty 
Oxford; Newhaven, Sussex; around Paris, particles. Feebly glimmering. Feels mea- 
and all over the continent It was used in gre or rather fine. Soils slightly. Light. 
ancient times for window-gtass. Hence it It is found immediately under the soil in 
was called glacies mariae, and lapis specu* beds several feet thick, resting on gypsum,^ 
laris. in Saxony, Switzerland, and Norway. — 
2* Footed granular gyptum* Colours, /mMeson.* 
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• "TTJEMATITES. An ore of iron.* drusoi. Lastre gii8tentn|r» ami resinous. 
Jtl Hair. From numerous cxpcri- Cleavac^e three-fold. Principal fracture 
ments M. Yauquelin infers, that black hair uneven. Translucent. Harder than cal- 
ls formed of nine different substances^ careous spar. Easily frangible. Sp. gr. 
namely: 4-3. Before the blow-pipe it decrepitates 
1. An animal matter, whiph constitutes slightly, and melts readily into a white ena- 
the greater part. 2. A white concrete oil in mel; soluble with effervescence in dilute 
smau quantity. 3. Another oil of a grayish- nitric acid. It is carbonate of barytes, with 
green colour, more abundant than the for- occasionally 1 per cent of carbonate of stron- 
roer. 4. Iron, tlie state of which in the tites snd sulphate of barytes. It occurs in 
hair is uncertain. 5. A few particles of Cumberland and Durham, in lead veins that 
oxide of manganese. 6. Phosphate of lime, traverse a secondary limestone, which rests 
7. Carbonate of lime, in very small quanti- on red sandstone. It is an active poison, 
ty. 8. Silex, in a conspicuous quantity. 9. and is employed for killing rats. 
Lastly, a considerable quantity of sulphur. 2. Prismatic batyte, or Meavy spar. Of 
The same experiments show, that red tliis there are 9 sub-species;, eartliy, com- 
hair differs from black, only in containing pact, granular, curved lamellar, straight 
a red oil instead of a blackish-green oil, lamellar, fibrous, radiated, columnar, and 
and that white hair diflers from both these, prismatic. They are all sulphates of ba- 
only in the oil being neai*ly colourless, and rytes in composition. On account of its 
in containing phosphate of magnesia, which forms of crystallization, we shall describe 
is not found in them. tl)e/re«A ttraight iatneUar heavy spar. 

* Hakmotome. Cross-stone.* Its colours are white, gray, blue, green, 

* Hartsjiorn, (Spirit of). See Am- yellow, red, and brown. Massive, in dis- 
MONiA.* tinct concretions, and crystallized. The 

* Havyne. Colour blue of various primitive form is an oblique, four-sided 
shades. It occurs imbedded in grains, and prism of 101° 53'. The following are the 
rarely crystallized; in acute oblique double secondary forms: the rectangular four- 
four-sided pyramids, variously truncated, sided table; the oblique four-sided table. 
Externally it is generally smooth, and edges perfect or variously truncated or bevelled; 
rounded. Lustre splendent, to glistening, the h>ngish six-sided table, perfect or be- 
and vitreous. Cleavage quintuple. Frac- veiled; the eight-sided table, perfect or be- 
ture imperfect conchoidal. Transparent veiled. Lustre splendent, between rcsin- 
and translucent Harder than apatite, but ous and pearly. Cleavage, parallel with 
softer than feldspar. Brittle. Easily fran- the planes of the primitive prism. Frag- 
gible. Sp. gr. 2.r- It melts with di Acuity ments rhomboidal and tabular. Translu- 
before the blow-pipe, into a white nearly cent or transparent, and refracts double, 
opaque vesicular bead. With borax it Scratches calcareous spar, but is scratch- 
melts into a transparent wine-yellow glass, ed by fluor spar. Brittle. Sp« gr. 4.1 to 
With acids, it forms a transparent jelly. Its 4 6. It decrepitates briskly before the blow- 
constituents are, silica 30, alumina 15, lime pipe, and then melts into a white enamel. 
13.5, sulphuric acid 12, potash 11, iron 1, It phosphoresces on glowing coals with a 
loss 17.5. — Vauquelin; but by Gmelin, we yellow light. It is sulphate of barytes, with 
have silica 35.48, alumina 18. 87, lime 1 1.79, 0.85 sulphate of strontites, and 80 oxide of 
sulphuric acid 12.6, potash 15.45, iron 1.16, iron. It is found almost always in veins, 
loss 3.45. It occurs imbedded in the basalt which occur in granite, gneiss, mica-slate, 
rocks of Albano and Frescati. Professor and other rocks. The nesh-red Tsriety is 
Jameson tliinks it nearly allied to azure- often accompanied with valuable ores. In 
stone.* Great Britain, it occurs in Teiqs of diffe- 

* Heavy Spar. Baryte. This genus rent primitive and transition rocks, and in 

is divided by Professor Jameson into 4 spe- secondary limestone, &c. in the lead mines 

cies; rhomboidal, prismatic, di-prismatic, of Cumberland, Dui*bam, and Westmore- 

and axifrangible. land. 

1. Rhomboidal baryte^ or Witherite. Co- 3. JH-firismatic baryte^ or Strmtianite,-^ 

lours, white, gray, and yellow. Massive. Colour, pale asparagus-green, 3Pellowish- 

Bisseminated, in various imitative shapes, white, and greenish-gi*ay. Massive, in dts- 

and crystallized. The primitive form is a tinct concretions, and crystallized. The 

rhomboid of 88® 6' and 91° 54'. The se- primitive form is an oblique four-sided 

condai-y ^ forms are, the equiangular six. prism, bevelled on the extremities. Secon- 

8:ded prism, truncated, or acutely acumi- dary figures are, the acicular six-sided 

nated, and the acute double six-sided py- prism, and the acicular acute double sTx- 

ramid. Prisms scopiformly grouped, or in sided pyramid. Lustre glistenmg or pearly. 
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Cleavage* in the direction of the lateral rocks belonging to the secondary trap for- 

planea of the primitive form. Fracture mation. The finest heliotrope comes from 

fine grained uneven. Translucent. Harder Bucharia and Siberia. A variety is found 

than calcareous spar, but softer than fluor. in tlie island of Rume in Scotland. It is 

Brittle. Sp. gr. 3.7. Infusible before the cut into seals and snuff-boxes. The Sibe- 

blow-pipe, but becomes white and opaque, rian wants the red spots. — Jameaofi* 

tinging the flante of a dark purple colour. Uai^ioTROPiuM. TuaNSoiiE. See Aa- 

It is aoluble with effervescence in dilute chil. 

nitric or muriatic acid; and paper dipped * Hellebore. The root of a plant for- 
in the solutions thus produced, bums with merly used in medicine, but now nearly 
a purple flame. Its constituents are, discarded from practice, in consequence of 
Btrontian, 61.21 69.5 62.0 74.0. the violence of its operation. Yauquelin 
Carbonic acid, 30.20 30.0 30.0 25.0 ascribes its acrimony to a peculiar oil. 
Water, 8.50 0.5 8.0 0.5 which be separated from the infusion in 
— — ■ — — . .—..I. alcohol, by distilling off the latter. It is 
100.0 100.0 100.0 100.0 very poisonous. Orfila says, on the con- 
Hope. Klapr, PeUe. Bueholx, trary, that tlie poisonous quality of helle- 
. It occurs at Strontian in Argillshire, bore root resides in a principle soluble in 
in veins that traverse .gneiss, along with water; and the powdered root is more cer- 
galena, heavy spar, and calcareous spar, tainly fatal, when applied to a wound, than 
" I'he peculiar earth which characterizes when swallowed; that tlie white hellebore 
this mineral, was discovered by Dr. Hope, is more active than the black; and that the 
and its various properties were made known alkaline extract, which forms a part of the 
to the public in his excellent Memoir on tonic pills of Bacher, is also very powerful. 
Strontites, inserted in the Transactions of Vomiting is the only antidote.* 
the Koyal Society of Edinburgh, for the ^Helvine. A sub-species of dodeca- 
year 1790.' — Jametany vol. ii. whose ac- hedral gametr Colour wax-yellow. Dis- 
count of the preceding species is a model seminated, in small granular concretions, 
of mineralog^cal description. and crystallized in small tetrahedrons. 

4. Axifrangible batyte, or Celettme. — Of Glimmering, or shining. Fracture, small 

this there are five sub-species; foliated, pris- grained, uneven. Crystals, strongly trans- 

matic, fibrous, radiated, and fine granular, lucent. Softer than quartz, but harder 

We shall describe the foliated, and refer to than feldspar. Brittle. Sp. gr. 3 2 to 3.3. 

Professor Jameson's work for the rest. It melts easily into a blackish-brown glass. 

Colours white, gfray, blue, and flesh -red. It occurs along with slate-spar, brown 

Massive, in lamellar concretions, and crys- blende, and fluor spar, in beda subordi- 

tallized; in the rectangular four-sided ta- nate to gneiss, near Schwartzenberg in 

ble, in which the terminal planes are be- Saxony.* 

veiled, and in the rectangular fb\ir-sided * HEMaTiN. The colouring principle of 

table, beveUed on the terminal edges. Lus^- logwood, the hematoxylon campechianum of 

tre splendent, pearly. Cleavage threefold, botanists. 

Fracture uneven; fragments rhomboidal. On the watery extract of logwood, di- 

Translucent. Scratches calcareous spar, gest alcohol for a day, filter the solution, 

but is scratched by fluor spar. Sectile, and evaporate, add a little water, evaporate 

easily frangible. Sp. gr^ 3.9. It melts be- gently again, and then leave the liquid at 

fore the blow-pipe into a white friable ena- rest. Hematin is deposited in small crys- 

mel, without very sensibly tinging the tals, which after washing with alcohol, 

flame. It is sulphate of strontites, with are brilliant, and of a reddish -white colour, 

about 2 per cent of sulphate of barytes. It Their taste is bitter, acrid, and slightly as- 

occors in traptuff, in the Calton-hill at Ed- tringent 

inburgh, and in reid sandstone at Inverness. Hematin forms an orange-red solution 

It is abundant in the neighbourhood of Bris- with boiling water, becoming yellow as it 

tol- — Jame$9tL* cools, but recovering with increase of heat, 

HsAT. See Caloric. its former hue. Excess of alkali converts 

* Heliotrope. A sub-species of rhom- it first to purple, then to violet, and lastly, 

boidal quartz. Colour, green of various to brown: in which state the hematin seems 

shades. The blood and scarlet-red, and to be decomposed. Metallic oxides unite 

the ochre-yellow dots and spots, are owing with hematin, forming a blue-coloured 

to disseminated jasper. Massive, and in compound. Gelatin throws down reddish 

angular and rolled pieces. Lustre glisten- flocculi. Peroxide of tin, and acid, merely 

ing, resinous. Fracture conchoidal. Trans- redden it.* 

lucent on the edges. Easily frangible. * Hep arSulphurxs. A name anciently 
Hard, but softer than calcedony. Rather given to alkaline and earthy sulphurets, 
heavy. Sp. gr. 2.63. It is infusible before from their liver-brown colour.* 
the blow-pipe. Its constituents are, silica * Hepatic Ax a. Sulphuietted hydro- 
xy alumina 7,S, and iron 5. It is found in gen gas.* 
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* Hkpatitb. Fetid, straight, UmelUr, dttieminated and ciyttaUtzed, in a broad, 
heavy spar. A variety of lamellar barytes, thin, very oblique, four-sided prism, and 
containing a minute portion of sulphur; in in a six-sided prism. The lateral planes <^ 
consequence of which> when it is heated the prism are deeply longitudinally streak- 
er rubbed, it emits a fetid sulphurous ed. Lustre shining, pearly. Cleavage two- 
odour.* fold and oblique angular. Fracture «ne- 

* HxGHGATB Resin. See FositL Co- Ten. The black hornblende is opaque, the 
'▲L.* green translucent on the edges. Harder 

* Hollow Spar. ChiatteHieJ* tiian apatite, but not so hard as feldspar. 
*UoLMiTE. A new mineral, which oe- Mountain-green streak. When breathed 

curs crystallized in the form of an oblique on, it yields a peculiar smell. Difficultly 

four-sided prism, and having a sp. gravity frangible. Sp. g^r. 3.25: It melts before 

of 3.597. Its constituents are 37 lime, 21 the blow-pipe, with violent ebullition into 

carbonic add, 6i alumina, 6^ silica, 29 ox- a grayish-black coloured glass. Its consti- 

ide of iron, and 10 water.* ems are, 42 silica, 12 alumina, 11 lime, 2.25 

*HoMB. The whet-slate of mioeralo- magnesia, 30 oxide of iron, 0.25 ferrugi- 

gists.* nous manganese, and 0.75 water, with a 

* HoKET- It is supposed to consist of trace of potash. It is an essential ingre- 
fugar, mucilage, and an acid.* dient of the mountain rocks, syenite and 

* Honey-Stone. Mellitb. Crystal- gpreenstone, and it occurs frequently in gra- 
lized Hars of Mohs; the pyramidal honey- nite, gneiss, &c. It is found abundantly in 
stone of Jameson. Colour honey-yellow, the British Islands, and on the Continent. 
Rarely massive, but very distinctly crystal- 2. Hmjiblende-ilate. Colour intermediate 
Vf oo J^^r^^^ ^**Si IS a pyramid of between greenish-black and blackish-green. 
118** 4' and 93« 22^. The following are Massive. Lustre glistening or pearly. Frac 
some of the secondary figures: l*f, The ture straight slaty. Fragments tabular, 
pnmitive pyramid, truncatAi on the api- Opaque. Streak greenish. Semi-hard. Dif- 
ces, or on the apces and angles; 2rf, These ficultly frangible. It occurs in beds in 
truncations g^vmg rise to a low rectangu- gneiss, in Aberdeenshire, Banffshire, and 
lar four-sided pnsm, or to an irregular Argyllshire, in many parts of England and 
rhomboidal dodecahedronj 3rf, The angles ipefand, and abundantly on the Continent, 
m the common base flatly bevelled. Lustre « » r.. »*- n . ^^ i . 
splendent. Cleavage pyiimidal. Fracture m V ^^'^ ^"T^M'^t C°^<>"''» ^^^^e*' 
cinchoidal. Semi-trinsparent. Refracts "ack, or brownish-black. It occurs 
double. Harder than gypsum, but not so **ll\zed, in the foliowmg figures:-.an un- 
hard as calcareous spar Brittle. Sp. gr. ejmiangular six-sided prism, and the six- 
1.56. Before the blowi)ipe it beZomes l^^^^f^ P^^J"' Y^^ variously acuminated, 
white and opaque, with WaS spots, and is ^""^^^ ^{ ^^^ cleavage, which is double, is 
at length redu^d to ashes, Heated in a splendent, approaching to pearly. Fracture 

glass tube, it becomes black. Friction J"*^" ^^'""^^ ""«^\"- ?P*^"«- ^^^^^ 

makes it slightiy resino-electric. Its con- J»arder than common horablende, and more 

stituents are? 16 alumina, 46 meUitic acid, f^'^y frwigible. Streak dark gi^yish-white. 

and 38 water SPvffr- 3.16. It fuses into a black glass. 

It occurs superimposed on bituminous Jts constituents are, 47 silica, 26 alumina, 

wood and earth W and is usuaUy accom- I ^™^' ^ magnesia, 15 oxide of iron, and 

panied with sulphur, at Artern in Thurin- V "^^^^Ik ? ?cc^^%"»l>edded in basalt, 

^a. See the s^uel of amber, for the cri- "^""^^ with olivine and augite at Arthur's 

teria between it and meUite.* ?^^ V^^^^ii'^iW* '" ^i.^^^^>'^« f"^!^* 

* HoMBERG's PyAophobus. Ignited J'^!j;^\°^ ,??""• v*"''?'/*^^*/"? f^^t 
muriate of lime * ^^ ^"® basalUc rocks of England, Ireland, 

* Hoofs OP Animals. Coagulated al- and the Continent.-s7a«e»on.* 

bumen, like horn.* * Horkstone. Professor Jameson'* 

* Horn. An animal substance, chiifly n>nth sub-species of rhomboidal quartz, 
membranous^ composed of coagulated al- He divides it into splintery hornstfloe,con- 
bumen, with a little gelatin, and about half choidal homstone, and woodstone. 

a per cent of phosphate of lime. But the 1. SpUnfery hitvnsimte. Colours gray, red» 

horns of the buck and hart are of a diffe- and g^een. Massive, in balls, lenticular, 

pent nature, being intermediate between and in six-sided prismatic supposititious 

bone and horn.* crystals. Dull. Fracture splintery, and 

* Horn Silver. Oiloride of Silver.* somewhat like hem in appearance, whence 

* Hornblende. A sub-species of the name. Transtocent on tiie edges, 
straight-edged augite. There are tiiree Less hard than quartz or flint. IMfficuItly 
varieties of hornblende; the common, horn- frangible. Sp. gr. 2.6. Infudble beibre 
blende-slate, and basaltic hornblende. ^e blow-pipe. Its constituents are, 98.25 

1. CommMf hTnblende. Colour, greenish- silica, 0.75 altmiina, 0.50 oxide of iroti, 

black, and black of other shades. Mftssive^ 0.50 water. It occurs lit veini in prints 
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tiv« countries^ alumna with ores of sll?eF, fivm Ceyhm^ fiwn Expailhf, 

leadf siiic* copper* and iron, and forming Zircon, 70.00 66.00 

the basis of hornstone porphyry. It is Silica, 35.00 31.00 

found in Arran, Perthshire, Argyll shire. Oxide of iron, 0.50 2.00 

and many other counties of Scotland, and Loss, 4.50 1.00 

abundantly on the Continent. Hornstone ' ■ 

porphyry at Efsdale in Sweden, is cut into 100.00 * 100.00 

vases, candlesticks, fcc. and the pedestal Kktpr^th. VauqueHn, 

of the statue of Gustavus III. at Stock- Itoccursirobeddedin gneiss and syenite, 

holm, is formed of it in basalt and lava, and Aspersed through 

2. Cmehoidal harmi^ne. Cc^ours gray, alluvial soil; in Auvergne; ndar f^isa; in the 
white, and red. Massive, stalactitic, and trap rocks round Lisbon; by Professor 
rarely in supposititious crystals, whose^ Jameson in a rolled mass of syenite in the 
figures originate from calcareous spar, shire of Galloway; and abundantly in Cey- 
Lustre glimmering. Fracture conchoidal. Ion. 

Less translucent than the preceding kind. The darker varieties are deprived of 

but somewhat harder. Rather difficultly their colour by heat, a fact of which artists 

fran^r^ble. Sp. gr. 3.58. It occurs in me- avail themselves to make xircon sesemble 

talliferous veins and agate veins, and along diamond. It is esteemed as one of the 

with clay-stone in the Pentland-hiUs. gems by lapkUries.— JiBmessn.* 

3. fVoodstone. Colours ash-gray and . • Htai^itb. Colours yellowish and 
grayish-black. The various shades of co- grayish-white. Generally small reniform, 
lour, are in clouded and striped delinea- botrioidal, or stalactitic. Lustre splendent, 
tions. It occurs in rolled pieces, and in Fracture small conchoidal. Translucent, 
the shape of trunks, branches and roots. Moderately hard. Sp. gr. 2.2. Infusible 
Surface uneven. Dull or glistening. Cross before the blow-pipe. Its constituents are, 
fracture, imperfect conchoidal; loi^tudi. 92 silica, 6.33 Vater. It has been hitherto 
nal, fibrous. Translucent on the edg^s. found principally near Frankfort on the 
Hard in a low degree. Kather difiicultly Maine, where it occurs in fissures in vesi* 
frangible- Sp. gr. 2.63. It is foui*i im- cular basalt and basaltic greenstone. It is 
bedded in sandy loam in alluvial soil. It cut into ringstones.* 

occurs near Lough Neagh, in Ireland; at * Htdrakgyllitb. Wavellite.* 

Chenmitz and Hilbersdorf, in Upper Saxo- - * Hyvratbs. Compounds, in definite 

Dy. It receives a good polish.* — Jameson, proportions, of metallic oxides with wa- 

* Horseradish Root, yields by dis- ter.* 

tiUation, an acrid oil, denser than water.* * Htdriodates. Salts consisting of 

* Hospital Ulcbr, the matter of, con* hydriodic acid, combined in definite pro* 
sists of a peculiar morbid seeretion. It portions with oxides.* 

has been successfiilly treated by washing * Hydriooic Acib. See Acis (Ht- 

with dilute nitrate of mercury, nitric acid, 9 r ro s i c)' and lo o i n b.* 

and aqueous chlorine.* * Htdrochlorig Acid. Muriatic acid 

* HiTJf iTB. A mineral of a reddish- gas; a compound of chlorine and hydro- 
brown colour, which occurs crystallized gen.* 

in octohedrons, more or less truncated or * Hydrocyavic Acis. See Acx» 

bevdled. Planes transversely streaked. (Paussic).* 

Lustre shining. Transparent. Scratches *Hydrogen Gas. The lightest spe- 

quartz with difficulty. It occurs at Som- eies of ponderable matter hitherto known. 

ma, near Naples, in a rock composed of It was discovered by Mr. Cavendish in 

gray-coloured granular topaz. It was 1^66. It can be procured only from wa- 

named by Count Bournon, in honour of Sir ter, of which it forms an essential ' consti- 

Abr. Hume, Bart, a distinguished cultiva- tuent. 

tor of mineralogy.* Into a phial furnished with a bent tube 

* Hyacimtr. a sub-species of pyra- fitted to its cork, or into a retort, put some 
midal «rcon. Colours, red, brown, more pieces of pure redtstilled zinc, or harpsi- 
rarely yellow, gtfeen, and gray, tt occurs chord iron wire, and pour en them sulphu- 
in angular grains, and crystallized in a rec- . ric acid diluted with 5 times its bulk of 
taagttlar four-sided prism, variously aeu- water. An effervescence will ensue, occa«- 
minated or truncated. Crystals are smaH. sioned by the decomposition of the water. 
Lustre specular-splendent. Cleavi^ four- and disengagement of hydrogen, which 
fold. Fracture small conchoidal. Semi« may be collected in the pneumatic appa- 
tranaparent or transparent, and refi*acts ratus. For very accurate researches, it 
double. Harder Uian quartz, but softer must be received in jtfs over mercury, 
than topaz. Bather easily frangible. Sp. and exposed to the joint aetion of dry mu« 
gr. 4.6 to 4.78. Before the blow-pipe it riate of lime, and a low temperature. It 
loses its colour, but not its transparency^ is thus freed from hyg^metric water. In 
and is infusible. Its oonstituents are, this state its i^iecific gravity is 0.0694 at 
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60^ P. aind 30 inches of barom. presstire. posed. He shows, thst the sound is n«- 

100 cubic inches weigh 2.118 gi*ains. It thing more than the report of a continued 

is therefore about 14.4 times less dense eiplosion, agreeably to Sir H. Davy's just 

than common air; 16 times less dense than theory of the constitution of flame. Va- 

oxy{2^en, and 14 times less dense than azote, pour of ether, made to bum from a small 

In the article Ga«, I have shown, that when aperture, produees tlie same sonorous ef- 

it stands over water'at 60®, its sp. gr. ac- feet as the jet of hydrogen, of coal gas, or 

quires an increase of nearly one-seventh; olefiant gas, on glass and other tubes, 

and it becomes about 0.0790. From the Globes from seven to two inches in dia- 

great rarity of hydrogen^ it is employed meter, with short necks, give very low 

for the purpose of inflating varnished silk tones; bottles, Florence flasks and pb>al8« 

bags, which are raised in the air, under always succeeded; air jars from four inches 

the name of balloons. See Aerostation.* diameter to a very small size, may be us^. 

This gas is colourless, and possessed of ^me angular tubes were constructed of 

all the physical properties of air. It has long narrow slips of glass and wood, pla- 

usually a slight garlic odour, arising pro- cing three or four together, so as to form 

bably from arsenical particles derived from a triangular or square tube, tying them 

the zinc. When water is transmitted over round with pack-thread. These held over 

pure iron in a state of ignition, it yields the hydrogen jet, gave disUnct tones, 

hydrogen free from smell. It is eminently Hydrogen, combin<Mi with oxygen^ 
combustible, and, if pure, bums with a With forms water, 

yellowish-white flame; but from accidental Chlorine, muriatic acid, 

contamination, its flame has frequently a Iodine, hydriodic acid, 

reddish tinge. If a narrow jar filled with Prussine, prussic acid, 

hydrogen, be lifted perpendicularly, with Carbon, subcarb. and carb. hydr. 

the bottom upwards, and a lighted taper Azote, ammonia, 

be suddenly introduced, the ^taper will be Phosphorus^ subphos. and phos. hydr. 

extinguished, but the gas will bum at the Sulphur, Sulph. and subsul. hydr. 

surface, in contact wi3i the air. Animal Arsenic, araennretted hydrogen, 

life is likewise speedily extinguished by I'ellurlttm, telluretted hydrogen, 

the respiration of this gas, though Sir H. Potassium, potassuretted hydrogen. 

Davy has shown, that if the lung« be not For an account of these several com- 

previously exhausted by a forced expira- pounds, see the respective bases. From 

tion, it may be breathed for a few seconds the proportion in which it combines with 

without much seeming inconvenience. For these bodies, its prime equivalent on the 

its point of accension, see Combustion; oxygen radix, is fixed at 0.125. It is the 

and for its habitudes with liquids and so- body which gives the power of burning 

lids, see Gas. with flame to all the substances used for 

When five measures of atmospheric air the economical production of heat and light, 
are mixed with two of hydrogen, and a In /that invaluable repository of philoso- 
lighted taper, or an electric spark, applied phi^al facts, Tilloch's Magazine, we have 
to the mixture, explosion takes place, three the following notice of the eflPect of hydro- 
measures of gas disappear, and moisture gen gas on the voice: " The Journal BrU 
is deposited on the inside of the glass, tanmqne^ published at Geneva by Prevost, 
,When two measures of hydrogen, mixed contains the following article: * Maunoir 
with one of oxygen,, are detonated, the was one day amusing himself with Paul at 
whole is condensed into water. Thus, there- Geneva, in breathing pure hydrogen air. 
fore, we see th& origin of the name hydro- He inspired it with ease, and did not per- 
gen^ a term derived firom the Greek to de- ceive that it had any sensible eflect on hini« 
note the tpater'former. See Water. If a either in entering his lungs, or passing out. 
bottle containing the eflervescing mixture But after he had taken in a very larg^e dosot 
of iron and dUnte sulphuric acid, be shut he was desirous of speaking, and was asto- 
with a cork, having a straight tube of nar- nishingly surprised at the sound of his 
row bore fixed upright in it, then the hy- voice, which was become soft, shrill, and 
drog^n will issue in a jet, which being even squeaking, so as to alarm him. Paul 
kindled, forms the philosophical candle of made the same experiment on himself, and 
Dr. Priestley. If a long glass tube be held the same eflTect was produced: I do not 
over Uie flame, moisture wiU speedily be- know whether any thing similar has oc« 
dew its sides, and harmonic tones will soon curred in breathing any of the other gas- 
beg^n to sound. Mr. Faraday, in an inge- es.' " VoL iv. page 214. 
nious paper inserted in the 10th number of In the article araenuretted hydrogen^ un- 
the Journal of Science, states, that carbo- der Arsenic, in this work, a sentence at 
nic oxide produces, by the action of its the middle of the column should read thus, 
flame, similar sounds, and that theltefore " By subtracting from the specific gravity 
the eflect is not due to the aflections of of the axsenuretted gas, that of hydrogen 
aqueous vapour^ as had formerly been sup- gas x i^9 ve have the proportion of 
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arsenic present; 0.55520 — 0.09716 = 
0.45804 =: the arsenic in 100 measures of 
arsenuretted hydrogen; which gives the 
proportion by weight of about five arsenic 
to one hydrogen," &c.* 

* Hydrogurst of sulphur. See Sul* 

Hydrometbr. The best method of 
weighin^^ equal quantities of corrosive vo- 
latile fluids, t<4 determine their specific gra- 
vities, appears to consist in enclosing them 
in a bottle with a conical stopper, in die side 
of which stopper a fine mark is cut with a 
file. The fluid being poured into the bol^ 
tlej it is easy to put in the stopper, because 
the redundant fluid escapes through the 
notch, or mark, and may be carefully wiped 
off. Equal bulks of water, and other fluids, 
are by this means weighed to a great de- 
gree of accuracy, care being taken to keep 
the temperature as equal as possible, by 
avoiding any contact of the bottle with the 
hand, or otherwise. The bottle itself shows 
with much precision, by a rise or fall of the 
liquid in the notch of the stopper, whether 
any such change have taken place. See 
Sfscipic Gravity and Algobok. 

The hydrometer of Fahrenheit consists of 
a hollow ball, with a counterpoise below, 
and a veiy slender stem above, terminating 



in a small dish. The mid^le^ or half 1eo|^ 

of the stem, is distinguished by a fine hne ^ 
across. In this instrument every division of || 
the stem is rejected, and it is immers|4 in 
all experiments to the middle of the stem, . 
by placiiig proper weights in the little dish 
above. Then, as the part immersed is con- 
stantly of the same magnitude, and the whole 
weight of the hydvpneter is known, this lasl^ 
weight added to the weights in the dish, 
will be equal to the weight of fluid displaced 
by the instmment, as all writers on hydros- 
tatics prove. And accordingly, the sp. gra- . 
vities for the common form m the tables will 
be had by the proportion: 

As the whole weight of the hydrometer 
and its load, when adjusted in distill- 
ed water, # 
Is to the number 1000, kc. 
So is the whole weight when adjuited 

in any other fluid. 
To the number ezpreawig its spedfie 
gravity. 
The hydrometers, otpese-Upieun, of Baum^» 
though in reali^ comparable with eachother» 
are subject in part to the defect, that their 
results, having no independent nuxnerical 
measure, reqmre explanation to those who 
do not know the instruments^ 



JSmmWa EydromUerfir SpiriU, 
Temperature HS^ Fahrenheit, or 10^ Reaumur. 



"^f. 


Sp. Grav. 
» 1.000 


"^^ 


Sp. Grav. 
^.949 


^i-^;^'- 


Deg. Sp.Grav. 
29 = .874 


Deg. Sp. G««, 
35 « .842 ^ 


11 


.990 


18 


.942 


24 i903 


30 .868 


36 .837 


12 


.985 


19 


.935 


25 .897 


31 .862 


37 .832 


13 


.977 


20 


.928 


26 .892 


32 .857 


38 .827 


14 


.970 


21 


.922 


27 .886 


33 .852 


39 .823 


15 


.963 


22 


.915 


28 .880 34 .847 | 


40 .817 


16 


* .955 
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'With regard to the hydrometer fbr salts, corresponds nearly with a specific gnvity 

the learned author of the first part of the of 1.848; and as this number lies near the 

Encyclopaedia, Guyton de Morveau, who by extreme of the scale, I shall use it to deduce 

no means considers this an accurate instm- the zest. * 

ment, affirms, that the isixty4uxth degree 



Deg. Sp.Grav. 


'Deg, Sp. Grav. 
15 » 1.114 


Deg. Sp. Grav. 


Deg. Sp.Grav 
45 » 1.455 


0» 1.000 


30 _ 1.261 


3 1.020 


18 1.140 


33 1.295 


48 1.500 


6 1.040 


21 1.170 


36 1.333 


51 1,547 


9 1.064 


24 1.2U0 


39 1.373 


54 1.594 


12 1.089 


27 1.230 


42 1.414 


57 1.659 



Deg. Sp.6rav. 
60 » 1.717 
63 1.779 
66 1.848 
69 1.920 
72 2.000 

It may not be amiss to add, however that of an areom^er of Baum6 by actual trial; 

IB the Philosophical Magazine, Mr. Bingley, temperature about 60^.Fahr. But his ap- 

the assay -master of the mint, lias g^ven the pears to have been a different instrument, 

fbllowin^ numbers as the specific gravity of as it Hj^ graduated only from to it®, 
nitric acid, found to answer to the degrees 

vox,, xr. • • 14 



JAS 



JAS 



lleg. Sp.GraT. 
18:= 1156 
90 1.167 
S6 1.216 
28 1.233 



Der. Sp.Gt*v.)X)eg. Sp.Grtv 
29 = 1.250 f 34 = 1.300 



30 
31 
32 



1267 
1.275 
1283 



35 
37 



1.312 
1.333 
1.342 



Deg. Sp.Grav. 
38= 1.350 

39 1.358 

40 1.367 

41 1.383 



Deg. Sp.Gnvv 

42 =» 1.400 

43 1.416 
45 1.435 



There are a variety of hydrometers used 
, tbr detennining the strengm of ardent spi- 
rit. See Alcohol and I^tillatioit. 

• HroBOPHAiTE. A vanety of opal, which 
has the property of becoming transparent 
on immersion in water. It is also called ocu' 
ku mimdi. We roust be careful to immerse 
them only in pure water, and to withdraw 
them whenever they have acquired their 
fiill transparency, rf we neglect these pre- 
cautions, the pores will soon become filled 
with #uthy particles deposited from the wa- 
ter, and the hydrophane will cease to cxhi- 
bit this curious property, and will remain al- 
ways more or less spaque.* 

■^ HrDBQ8i7ipan7BBTS. Compoimds of sul- 
phuretted hydrogen with the salifiable ba- 
ses.* 

, * Htdbotbiohic Acib. Sulphuretted hy- 
drogen, the hydrosulphuric acid of M. Gay- 
Lussac.* 

* HioBCiAMi.. A new vegetable alkali, 
extracted by Dr. Brandes from the hyoscia- 
mus ni^^ or henbane. It crystallizes in 
long pnsms, and when neutralized by sul- 
phuric acid, or nitric acid, forms character- 
istic salts.— The examination of the alkaline 
constituents of narcotic plants demands 



great circumspection,. beoiuse in them the 
whole poisonous properties of the plant are 
concentrated. The vapour is particularly 
prejudicial to the eyes. The smallest mor- 
sel put upon the tongue, is vAy dangerous.* 

* Htpsbstenk. Labradore* schillerspar. 
Colour between grayish and greenish -black,, 
^t nearly copper-red on the cleavage. Mas- 
Wve, disseminated* and in tiiin cun^ed lamel- 
lar concretions. Lustre shiiung, metallic, pear- 
ly. Cleavage double oblique angular. Opaque. 
Streak greenish-gray. Hard asfeldspar. Brit- 
tie» Sp. g^. 3.4. Infusible before the blow- 
pipe. Its constituents are, 5425 silica, 14 
magnesia, 2.25 alumina, 1.50 lime, 24.5 ox- 
ide of iron, 1 water, and a trace of manga- 
nese. It has been found in Labradore, Green- 
land, and by Dr. M*Culloch in the Isle of 
Skye. It has a beautiful copper-red colour 
when cut and polished into rii^;8tones ot 
broaches.* 

* HipoFHOSPHOROus AciD. See AciB (Ht- 

POPHOSPHOROUS.)* 

* Htposulphubous Acid. See Acib (Ht« 
poarLPHURors.)* 

* Htposulphubic Acid. See Acid (Hr- 
posuLPHuBic,) which three acids are treated 
of under the phosphoric and sulphuric. 



I&J. 



♦TADE. See Nephbi'i;!.* 
•^ Jalap. A root used in medicine 
as a purgative. By M. Henry's analysis, the 
constituents of three different varieties of 
this root are, 

Jftl. l«fer« 
Kesin, 60 



Extract, 75 

Starch, 95 

Woody fibre, 270 

500 



Jal.niiit 
48 

140 

102 

210 



Jal. pique. 

125 

103 
200 



500 



500* 



*Jabook. See Zibcov.* 

♦ Jaspxb. *A sub-species of the rhomboi- 
dal quartz of Professor Jamesen. He enu- 
merates five kinds: Egyptian jasper, striped, 
porcehdn, common, and. agate jasper. 

1. Egyptian jasper, of which tiiere is red 
and brown. The first is flesh-red, blood- 
ied, yellow, and brown, in ring-shaped de- 
rmeations. In roundish pieces. Dull. Frac- 
ture conchoidal. Feebly translucent on the 
cdps Hard. Easily frangible. Sp. gr. 
%€3, It Is f^uud imbedded ia re4 clay- 



ironstone at Baden, and is cut into onn» 
ments. 

The br»ron has its various shades of co* 
lour disposed in concentric stripes, alteFna«> 
ting witii black strifies. In spheroidal mas- 
ses. Lustre glimmering. Fracture con- 
choidal. Feebly translucent on the edges. 
As hard as hornstone. Sp. gr. 2 6. It is 
infusible. It occurs loose in the sands t>f 
E^pt. It is cut into ornaments. 

2. Striped jasper, Coloura, gray, ereen, 
yellow, red, arranged in stripes, in named 
or spotted delineations. Massive in whole 
beds. Dull. Fracture conchoidal. Opaque. 
Less hard than Egyptian Jasper. Rather ea- 
sily frangible. Sp. gr. 2.5. It occurs in se- 
condary cla}r-porphyry in the Pentiand-^hills^ 
and near Fribuig in Saxony. It receives » 
fine polish. 

3 Porcelain jasper. Colours gray* blue» 
yellow, generally of one colour, or with 
clouded delineations. Masmve, and cracked 
in all directions. Lustre glistening. Frac- 
ture conchoidal. Opaque. Easily frangi- 
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Me, and not very hard. Sp. gr. 2.5. "Fuses weather and the maturity of the plant; some» 
into a white or gray glass. Its constituents times in six or eight hours, ana soraetimes . 
are 60.75 silica, 27.25 alumina, 3 magnesia, in not les^ than twenty. The liquor grows 
2.5 oside of iron, and 3.66 potash. It is al- hot, throws up » pleiitifUl froth, thick- 
ways foiiiid along with burnt clay and earth ens by degrees, and acquires a blue colour 
slags. According to Werner, it is slate-clay inclining to violet. At tliis time, without 
converted into 9 kind of porcelain, by the touching the herb, thfe liquor impregnated 
heat of a pseudo-volcano, from beds of burn- with its tincture, is let out by cocks in the 
ing coal It is found on the coast of Fife- bottom into another vat placed for that pur- 
shire, in Shrbpsliire, and Warwickshire, and pose, so as to be commanded by tlie first, 
some pans of Germany^ where immense In the second vat, called the beating vat^ 
beds of coal appear. the liquor is strongly and incessantly beaten 
• 4. Comfnonjtssper. Colours red and brown, with a kind of buckets fastened to poles, till 
Massive. Lustre, from shining to dull. Fraor the colouring matter is united into a body, 
tare conchoidal. Opaque. Hard in. a low As soon as it is judged, from the hlue co- 
degree. Rather easily frangible. Sp. g^r. 2.6. lour of the liquid, that the beating is suffi- 
Infusible before the blow -pipe, becoming at cient, it is left at rest for two hours^ after 
last white. It occurs principally in veins as which the clear liquor is drawn off by cocks 
a constituent of agate. It is found in the in the side of the vat, and the blue part is 
Fentland-hills, and in trap and transition discharged by another cock into a third vat, 
rocks in Ayrshire and Dumfries-shire. It where it is suffered to settle for some time 
receives a good polish. longer; then conveyed in a half fluid state 

S. ^9gat€ jasper. Colours yellowish -white into bag^ of cloth, to strain off* more of its 

and reddish -white. Massive. Dull. Frac- moisture; and lastly, exposed to the air in 

ture flat conchoidal. Opaque. Hard in a the shade in shallow wooden boxes, till it is 

low degree. It occurs in layers in agate thoroughly dry. 

balls, in many places.* Bergmann examined this drug. He founds 

Ic£. See Caloric, Tbermometsb, Wa- that one-ninth part of the indigo was taken 

T£R. up by boiling it in water. The parts dis- 

*IcELAi!iD Spar. See Calcareous Spar.*^ solved were partly mucilaginous, partly as- 

♦Ice-spar, A sub-species -of feldspar.* tringent and partly saponaceous. The so- 

* IcuTHTOFHTHALMiTE. See Apophtllite.* lutiou of alum, and of sulphate of iron as 
IcMTUTocoLLA. Fish glue or hmglasa* well as of copper, precipitate the astringent 
♦InocRASE. See Vesuviah-* portion. 

* JsLLx, of ripe currants and other berries; Bergmann mixed one part of well pulver* 
a compound of mucilage and acid, which ized indigo with eight parts of colourless 
loses its gelatinizing power by long hoil- sulphuric acid, of the specific gravity of 
ing.* 1.900, in a glass vessel slightly closed. The 

* jEiriTB. See Lievrfts.* acid very quickly acted upon the indigo^ 

* Jet. See Pitch Coal.* and excited much heat. After a digestion 
loHis Fatuus. a luminous appearance of twenty -four hours, the solution was ef- 

or flame, frequently seen in the night in fected; but the mixture was opaque and 

different country places, and called in Eng- black. 

land Jack with a lantern, or fVill with the If the sulphuric acid be first diluted in 

vnap. It seems to be mostly occasioned by the wat^^ it attacks only the earthy prin- 

the extrication of phosphorus from rotting ciple which is mixed with the indigo, and 

leaves and other vegetable matters. It is some of the mucilaginous parts. 

probable, that the motionless ignes fiitui of The fixed alkalis saturated with carbonic 

Italy which are seen., nightly on the same acid, separate a very fine blue powder from 

spot, are produced by the slow combustion the solution of indigo, which is deposited 

of sulphur, emitted through clefts and aper- very slowly 

tures in the soil of that volcanic country. The concentrated nitric acid attacks in- 

iHCiRERATioir. The combustion of vege- digo with so much activity, as to set it on fire, 

table or animal substances, for the pur» The muriatic acid by digestion, and even 

pose of obtainng their ashes or fixed resi- boiling upon indigo, takes up only the 

due. earthy matter, the iron, and a little of the 

Ikcoxbustirle Cloth fiee Asbestus. extractive matter, which gives it a brown 

IR9IOO. A blue colouring matter ex- colour, but in no respect attacks the blue 

tracted from a plant called Anil, or the In- colour, 

^go Plant. Pure or caustic fixed alkali dissolves 

In the preparation of this drug, the herb some matters foreign to the colouring mat* 

is put into a vat or cistern, callea the steep- ter of the indig^o, but acts very fittle on the 

ing tnough, and there covered with water, colouring particles. Pure volatile alkali 

The matter begins to ferment sooner or has nearly the same effect. Precipitated 

laterj acoording ,to the warmth of the indigo is speedily dissolved in the c<dd« tft 
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<ke ilbbL whether faed or wbtfle, if „ , ^ , fG'^" "f****- ^ 

pare or c«wtic The blue colour ia gni- By alcohol -l R«l matter, 

dually duuiged to • green, and at laatde- >-SS mitter 6 

'*^^ 1 J. ««« v-.™1«;.. ^""*^*^"*^^lCarboi,«teifnrae, 2 

th.^lX^^T«d^cJilin":?C. Ox^eofirjn andalumh... 2 

arnjr^irrSc^LiT^rS ^^'^'^ _^ 

matter taken up by the acetic acid, which -^ 

does not attack the iron, here in the ttatc «,- ^^ «.^«««»:«i ;«^:«« ;« mmnmt^A *t^ « 
«f AvM« 99 AVM^A nf iron tAken un bv the When commercial inaigo is exposea to a 
^.^.^A ?? ^ heat of about 400o p. it eyolves a beautiful 

munatic acid 13. erimson amoke, which may be condensed in 

There remained 47 jparts, which m the crystalline needles, which are supposed to 
colouring matter, nearly ma state of pun- be' pure indigo. The blue vat of the dyer 
ty, and ,«ffoi^ed by distillation, carbonic contains indigo deoxidized by protoxide of 
acid 2, alkahnc liquor 8, empyreumatic od iTOn,andrenderedsolubleinitsyellow.^cn 
9, coal 23. gtate by lime-water. If a portion of this so- 

The solubility of indigo in alkalis, ap- lution be exposed in the mt, in a shallow 
pears to be produced by the abstraction of vessel, the indigo will speedily absorb o:^- 
part of the oxygen it had absorbed. This gen, and precipitate in its usual state of an 
appears to be well established from the expe- insoluble blue powder. This being dried, 
nment of Beivmann, wherein equal weights and digested in a mixture of alcohol and 
of sulphate of iron and indigo, and double muriatic acid, becomes also pure indigo, by 
the weight of lime, are mixed together in the abstraction of all the resin and lime. In 
water, suid produce a solution of the indigo this state, it is a soft powder, of an intense- 
in the lime-water. But if the iron of the ly deep blue, vergiftg sometimes on purple, 
sulphate, be previously oxicUz^d to a higher it is unchangeable by the air. • Every sub- 
degree, by boiling it in-much water for se- stance which has a g[reat affinity for oxygen, 
Teral hours, and subsequent evaporation, when digested with indjgo, deprives it of the. 
tlie solution will not be eifected, because blue colour, and converts it,- either perma* 
the precipitated iron is no lon^^r disposed nently or for a time, to a yellow pr greenish- 
to absorb oxygen. Or again, if indigo be yellow hue. Thus, if into the sulphate «f 
added to a solution of caustic fixed alkali, mdigo above described, are put a few pie<^ 
and orpiment be added ^which consists of of iron or zinc, the nascent hydrogen aeizes 
arsenic and sulphur,) the indigo is soon dis- itg oxygen, and discolours it. Sulphuric 
solved, and takes a gi-een colour. If the acid, rendered smoking by a little sul- 
arsenic corresponding with the orpiment be phurous acid, is a better solvent c^' indigo 
only added, the bath will never be fit for than pare oil of vitriol. By boiling a fit- 
the dyer; but if the quantity of sulphur it tie sulphur in this, its solvent power is 
ought to contain be added, the appearances improved. Nitric acid, digested oa indigt)^ 
of solution will speedily be had. converts it into Mr. Hatcrott's artificial tan- 

It follows, therefore, that indigx) contains nin, a bitter principle, with oiaHic and ben- 
oxygen in its natural state; that in this state zoic acids. 

it will not unite with lime or alkalis; but When indigo is mixed with liquid fer- 
that substances capable of deprivin|^ it of mentable materials, it is spe^ly deoxidized. 




oxygen which it absorbs. In this last way This seems to coincide with Dr. Thomson's 

it IS that the blue dye is effected. The piece late analysis, in which he exposed pure imU- 

comes out of the vat of the same colour as go to the action of ignited peroxide of cop- 

the solutions viz. green; but becomes blue per, and collected the g^eous products, 

by exposure to the ur. The alkali, or lime, which led him to assign the following as its 

is carried off by the washine, and the indi- composition:— 
go remains combined with the stuii^ by this 

means dyed. Oxygen, 46.154 

♦ M. Chevreul has g^ven the following re- Carbon, 40 J84 

suits of a very elaborate analysis of Guatih A^ote, 13.462 

mala Indigo. -— ^-^ 

100.000 

£ Ammonia, 13 

Bv wat^r 5 Disoxygenizedinfigo, The total want of hydrogen in this vege- 

^ 1 Green matter, table substance, is a very ringular and inter- 

( Bitter matter, eating result* He says, that indigo, in the 



INK INK * 

State of a peenidh-ydlow soluble pigment, is more» and the flame being then extingnisli- 

composed of 5 atoms Oxygen, S,O0 ed by covering the vessel close, the boiling 

7 Catbon, 5.25 is afterward continued with a gentle heat^ 

1 Azote, 1.75 till the oil appears of a proper consistence; 

..... in which state it is called yamish. it is ne- 

12.00 cessary to have two kinds of this vamVi, a 

thicker and a thinner, from the greater or 

The addition of a single atom of oxygen, less boiHng, to be occasionally mixed to- 
renders the pigment flue and insoluble, gether, as different purposes may require; 
« Thus," adds he, " indigo exhibits a striking **^ w'w^h anartvers well in hot weather be- 
refutation of the old notion, that acidity is »"& ^^o thickf in cold, and large characters 
owing to the union of oxygen with an acidi- ^^^ requiring so stiff an ink as small ones, 
fiable basis. Blue indigo approaches much The thickest varnish, when cold, may be 
nearer to the nature of a salifiable base, than drawn into threads like weak glue; by which 
an acid; but deoxidized indigo, seems to criterion the workmenjudge of the due boil- 
possess acid powers, for it becomes capable ing, small quantities bemg from time to time 
of uniting with alkalis, and alkaline earths." taken out and dropped upon a tile for this 
Jmiala of PhUotophy for June 1820.* purpose. It is very viscid and tenacious^ 

brx. Every Hquor or pigment used for like the soft resinous juices, or thick turpen- 

writing or printing, is distinguished by the tine. Neither water nor alcohol dissolves 

name of ink. Common practice knows only it; but it readily enough mingles with fresh 

black ana red. oil, and unites with mucilages into a mass 

Of black ink there are three principal diffusible in water in an emulsive form, 

kinds: 1. Indian ink; 2. Printer's ink; and. Boiling with caustic alkah produces a soapy 

3. Writing ink. compound. It is by washing with hot soap- 

The Indian ink is used in China for writ- Ices and a brush that the printers clean their 

ing[ with a brush, and for painting upon the types. The oil loses from one-tenth toone- 

Bott flexible paper of Chinese manufacture, eighth of its weight by the boiling into the 

It is ascertained, as well from experiment as thick varnish. 

from information, that the cakes of this ink ^t is affirmed, that varnish containing ei.. 

are made of lampblack and size, or animal tlier turpentine or litharge, particularly the 

glue, with the addition of perfumes or other latter, is more adhesive than other varnish, 

substances not essential to its quality as an and presents a great difficulty in cleaning 

ink. The fine soot from the flame of a lamp the types, which soon become clogged. Very 

or candle, received by holding a plate over old oil requires neither of these additions, 

it, mixed witli clean size from shreds of parch- New oilcan hardly be brought into a pro- 

ment or glove-leather not dyed, will make per state for drying, so as not to set of^ 

an ink equal to that imported. without the use of turpentine. 

Good printer's ink is a black paint, smooth Lampblack is the common material to 

and uniform in its compontion, of a firm black g» ^e the black colour, of which two ounces 

colour, and possesses a singular aptitude to and a half are sufficient for sixteen ounces 

adhere to paper thoroughly impregnated ^ the varnish. Vermilion is a good red, 

with moisture. They are ground together on a stone with a 

The consistence and tenacity of the oil in muller, in the same manner asoil paints. 

this composition are greatly increased, and The ink used by copperplate printers dif- 

its greasiness diminished, by means of fire, fers in the oil, which is not so much boiled 

linseed oil or nut oil is made choice of for as to acquire the adhesive quality. This 

this use. The nut oil is supposed to be the would render it less disposed to enter the 

best, and is accordingly preferred for the cavities of the engraving, and more difficult 

black mk, though the darker colour it ac- either to be spread or wiped off. The black 

quires from the fire renders it less fit for the is likewise of a diftSerent kind. Instead of 

led. It is said, tliat the other expressed oils lampblack, or sublimed charcoal, the Frank- 

cannot be sufficiently freed from their unc- fort black is used, which is a residual or den- 

tuous quality. ser charcoal, said to be made from vine-twigs^ 

Ten or twelve gallons of the oil are set This is softe%and less gritty than the ivory 
over the fire in an iron pot, capable of hold- or other blacks prepared among us, and, no 
ing at least half as much more; for the oil doubt, contains more coal than any animal 
i^ells tp greatlv, and its boiling over into residue, as all these abound with phosphate 
the fire woukl be very dangerous. When of lime. It is said» that Umpbbck gives 
it boils, it is kept stirring with an iron ladle; always a degiee of toughness to the ink, 
and if it do not itself take fire, it is^kindled which the Frankfort black does not, but the 
with a piece of flaming paper or wood; for goodness of the cotour seems to be the lead- 
simple boiling, without the actual accension uig inducement for the use of the latter. A 
of the oil, does not communicate a sufficient pale or brown black can be much more ea- 
degree of the drying quality required. The sily endured in a book, than in the impres- 
oil is suiiered to bum for half an hour or sion of an engn^ing. 
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'We huve no good ezplatiation of what evaponted. Strain the decoction through « 

liappens with regard to the chemical effect hair sieve, or linen cloth, and then add the 

of boiling and burning upon the oil for print- other ingredients. Stir the mixture, till the 

«rs' use. whole is dissolved, more especially the gum; 

Common ink for writing is nude by add- after which* leave it to subside for twenty- 

Ing^ infusion !or decoction of the nut-gall four hours. Then decant the ink, and pre- 

to sulphate of iron, chssolved in water. A serve it in bottles of glass or stone ware, well 

Tery fine black precipitate is thrown down. Corked. 

^e speedy subsidence of which is prevented Many recommend, that the sulphate of iron 

by the addition of a proper quantity of gum- should be calcined to whiteness. Mr. Desor- 

arabic. This is usually accounted for bv the meaux, jun. an ink manufacturer in Spital- 

superior affinity of the gallic acid, which, fields, has given the following in the Philo- 

combining with the iron, takes it from the sophical Magazine, as the result of much 

sulphuric, and falls down. But it appears experience: — Boil four ounces of logwood 

as if this were not the simple state of the about an hour in six beer quarts of water^ 

fiicts; for the aulphuric acid in ink is not so adding boiling water from time to time; 

far disengaged as to act speedily upon fresh strain while hot; and when cold add water 

iron, or give other manifestations of its pre- enough to make the liquor five quarts. In- 

sence in an uncombined state. According to this put one pound avoiidup. of blue galls 

to Deyeux, the iron in ink is partly in the coarsely bruised; four ounces of sulphate of 

state of a gallate. iron calcined to whiteness; three ounces of 

M. Ribaucourt paid particular attention coarse brown sugar; six ounces of gum-ara- 

to the process for making black ink, and bic; and ^ ounce of acetate of copper, tri- 

from his experiments he draws the following turated with a little of the decoction to a 

inferences: — ^That logwood is a useful in- paste, and then thoroughly mixed with the 

^redient in ink, because its colouring matter rest. This is to be kept in a bottle uncork- 

is disposed to unite with the oxide of iron, ed about a fortnight, shaking it twice a-day, 

and renders it not only of a very dark co- after which it may be poured from the dregs, 

lour, but less capable of change from ihe ac- and corked up for use. 

tion of acids, or of the air. Sulphate of cop- Dr. Lewis uses vinegar for his menstruum; 

per, in a certain proportion, ^ves depth and and M. Ribaucourt has sulpJiate of copper 

firmness to the colour of the mk. Gum-ara- among his ingredients. I have found an in- 

bic, or any other pure ^m, is of service, by convenience from the use of either, which, 

retarding the precipitation of the feculae: by though it does not relate to tlie goodness of 

preventing the ink from spreading or sink- the ink, is sufficiently gfreat, in their practi- 

mg into the paper; and by affoitiing it a cal exhibition, to forbid their use. The acid 

kind of compact varnish, or defence from the of the vinegar acts so strongly upon the pen, 

air when dry. Sugar appears to have some that it very frequently requires mendings 

bad qualities, but is of use in giving a de- and the sulphate of copper has a still more 

gree of fluidity to the ink, which permits unpleasant effect on the penkniife. It sel- 

the dose of gum to be enlarged heyond dom happens when a pen requires mending, 

what the ink would bear without it- Water that the ink is wiped very perfectly from it; 

is the best lolvent and often, when the nib only is to be taken 

Lewis had supposed, that the defects of off, it is done without wiping at all. When- 
ink arise chiefly from a want of colouring ever this is the case, the ink immediately de- 
matter. But the theory, grounded on the posites a film of copper upon the knife, and 
fact discovered by M. Ribaucourt, requires by superior elective attraction of the sulphu- 
th at none of tlie principles should be m ex- nc acid, a correspondent portion of the 
cess. edge of the knife is dissolved, and is by this 

It is doubtful whether the principles of means rendered incapable of cutting till it 

the galls 'be well extracted hy maceration; has been again set upon the hone, 

and it is certain, that inks made in this way If a little sugar be added to ink, a copy of 

flow pale from the pen, and are not of so the writing may easily be taken off, by, ky- 

deep a black as those wherein strong boil- ing a sheet of thin unsized paper, damped 

ing is recurred to. with a sponge, on the written paper, and 

From all the foregoing cortfderations M. passing lightly over it a flat iron very mo- 

K. gp ves these directions for the composition derateiy heated, 

of good inki — Liks of other colours may be made from a 

Take eight otmces of Aleppo galls {in strong decoction of the ingredients used in 
coarse powder;) four ounces of logwood (in dyeing, mixed with a litUe alum and gum- 
thin chips;) four ounces of sulphate of iron; arabic. For example, a strong decoction of 
three ounces of gum-arabic (in powder;) Brazil wood, with as much alum as it can 
one ounce of sOlphate of copper; and one dissolve, and a little gum, forms a good red 
ounce of sugar-ctvndy. Boil the galls and ink. These processes consist in forming a 
logwood together in twelve pounds of wa- lake, and retarding its precipitation by the 
ter for one -hour, «r till half t-be Kquid has gum. SeeljLSs^ 
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On mtay occasions it is of importance to 3. The diluted solutions of gold and silver 

employ an ink indestructible by any process^ remain colourless upon ttie paper, till ex> 

that will not equally destroy the material on posed to the sun's light, which gives a dark 

which it is applied. Mr. Close has recom- colour to the oxides, and renders them vi* 

mended for this purpose twenty -five grains sible. 4. Most of the acids, or saline solu- 

of copal in powder dissolved in 200 grains tions, being diluted, and used to write with, 

of oil of lavender, by the assistance of gentle become visible by heating before the lire, 

heat, and then mixed with two and a half which concentrates them, and assists their 

grains of lampblack, and half a grsdn of in- action on the paper. 5. Diluted prussiate. 

digo; or 120 grains of oil of lavender, seven- of potash aifords blue letters 'when wetted 

teen grains of copal, and sixty grains of ver- with the solution of sulphate of iron. 6. The 

milion. A little oil of lavender, or of tur- solution of cobalt in aqua regia, when di- 

pentine, may be added, if the ink be found luted, affords an ink which becomes green 

too thick. Mr. Sheldrake suggests, that a when held to the fire, but disappears again 

mixture of genuine asphaltum dissolved in when suffered to cool. This has been used 

oil of turpentine, amber varnish, and lamp- in fanciful drawings of trees, the green 

black, would be still superior. leaves of which appear when warm» and va-» 

WhRi writing with common ink has been ^'^^ «g«"n *>y cold. If the heat be continued 

effaced by means of aqueous chlorine, the too long ^^^^ ^e letters appear, it renders 

vapour of sulpburet of ammonia, or immer- ^^^^ permanent. 7. If oxide of cobalt be 

aon in water impregnated with this sul- a»s»<>lved in acetic acid, and a little nitre 

phuret, wai render it again legible. Or, if «l<ied, the solution will exhibit a pale rose 

the paper that contained the writing be put colour when heated, which disappears on 

into a weak solution of prussiate oi' potash, coohng. 8. A solution of equal parts of sul- 

and, when it is thoroughly wet, a little sul- P*>»te of copper and muriate of ammonia, 

phuricacid be added to the liquor, so as to g»ves a yellow colour when heated, thatdis- 

render it slightly acidulous, the same pur- appears when cold. 

pose will be answered. . Sympathetic inks have been proposed as 

M. TTo..a»n.n !,«« »:»A» eA*n<» »/«,n»»<.- ^® ittstrumcnts of secret correspondence. 

Mr. Uaussman has eiven some composi- -r,... ^l . rr»4i • *i.- *^ * u 

fions for marking pieces of cotton or h^nen, ?"U fh^ ^ "" ^- T 'V^ 'eimect, be. 

previous to their being bleached, which are ^tT' ^^ P'^Pf*^" change by a few days 

Sipable of resisting every operation in the ^^'^^^'ns; «" the paper; most oi them have 

piScesses both of bleaching and dveing,and T'^ Z ^ .f thT '"''w TT^}'% 

Lnsequently, might be employe/in mark- ^''{l''"!"*'"* ^JA^^? ^^^ k^^ ^^^^ f 

ing Sen for domestic puVposes. One of Seating the paper till it begins to be scorched. 

these consiste of asphaltum dissolved in * Nitrate of silver for a surface impreg- 
about four parts of oil of turpentine, and natcd with carbonate of soda, and muriate 
with this is to be mixed lampblack, or black ^ g^old for one impregnated with protomu- 
lead in fine powder, so as to make An ink of "*te of tin, form good indelible inks.^ 
a proper consistence for printing with types. Insects. Various important products are 
Another, the blackish sulphate left after ex- ' obtained from insects. The chief are, 1. 
pelling oxygen gas from oxide of manganese Canthandes; 2. Millepedes; 3. Cochineal; 4. 
with a moderate heat, being dissolved and Kerm^; 5. Lac; 6. Silk; 7. Wax. 
filtered, the dark gray pasty oxide left on iNSTRyMBirTS (Chesiical.) See Balaitce, 
the filter is to be mixed with a very little Thermometsb, Laboratort. 
solution of gum-tragacanth, and the cloth * Irtistinai Concbbtioks. For a de- 
marked with this is to be dipped in a solu- gcription of such of these as occur in the 
tion of potash or soda, mild or caustic, m inferior animals, see Bszoar. 
about ten parts of water. I shall here insert an account of a very cii- 
Among the amusing experiments of the rious concretion extracted from the rectum 
art of chemistry, the exhibition of sympa- of a woman in Perthshire, in the y^ar 1817. 
thetic inks holds a distinguished place. With She is, I believe, still alive. It was sent to 
these the writing is inviable, until some re- me by her physician. Dr. Kennedy of Duo« 
i^nt gives it opacity. We shall here men- ning. The following paper was written at 
tion a Tew out of the great number, that a the time, and an abstract published in a Lon* 
sl&ght acquaintance w)3i chemistry may sug- don Medical Journal, in the autumn of th« 
gest to the student. 1. If a weak innision same year. 

of galls be used, the writing will be invisi- The form of tlie concretion if a compress* 

ble till the paper be moistened with a weak ed cylinder, the length and larger diameter^ 

solution of sulphate of iron. It then becomes each one inch; tire smaller diameter, three 

black, because these ing^dients form ink. quarters of an inch. Inhardness^it isequsft 
S. If paper be soaked in a weak infusion of to wax, but without its tenacity. One ot 

galls, ami dried, a pen dipped in the sokitiou the ends, which is polished, and glistening 

of sulphate of iron will write black on that exhibits the appearance of concentric ]ami<» 

pi\per^ bat oslsMrUos oa siqr other paper, naci foraeil sroirctfar browB liiie% i&a/el- 
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lov btfljs. Its sides have the lustre, and have contained benauMte of ainmonia, pro^ 
marbled appearance, of Castile soap. Its vided any benzoic acid existed in the con- 
internal structure is granular, approaching cretion. It was divided into two portions, 
to crystalline, with radiations from the cen- Into one of these, a few drops of dilute sul- 
tre to the circumference, of brown and phuric acid were poured; and tlie acidulous 
bright yeUow lines, possessed of pearly lus- nuid was then concentrated by evaporation 
tre. It is friable between the fingers, co- in a glass capstde; but on cooling, it afford- 
vering them, on pressure, with a mealy ed no traces of benzoic acid. An extremely^ 
pow£r, of but little unctuoaty. minute quantity of benzoate of ammonia. 

Its weight is 167.5 g^ins. Specific gra- treated in the same way, for comparison* 
vity of the mass seems at first inferior to that gave the characteristic crystals of that acid, 
of distilled water; for it floats on it for a Hie other portion, vras added to a neutral 
little, but it afterwards sinks to the bottom, solution of ted muriate of iron, but no pre- 
In a solution of muriate of soda, sp. gr. cipitate ensued. A very small particle of 
1.0135, a fragment of it remains suspended ciystallized benzoate of ammonia being add- 
in any part of the fluid. This, therefore, is ed to the same muriate, speedily gave the 
its specific gravity. brown precipitate, but produced no change 

Its odour IS strong, but by no means (Us- whatever on solutions, pexfectly xieUlNd, of 

agreeable. It is decidedly musky, or more the jivm muriate ana sulphate; a (act of 

precisely that of ambergris. consequence to show the state of oxitUze- 

Water has no action on it, nor does it af- roent, in which iron exists in a mineral, or 
feet the purple of litmus. It remains solid saline combination, indicating also an easy 
in boiling water. When it is heated to the method of separating the two oxides of this 
temperature of about 400® F., it fuses into metal. From the above experiments, we 
a black mass, and exhales a copious white Qiay infer, with much probability, that the 
smoke, in the odour of which, we may re- concretion contains no benzoic actd. 
cognize that of ambergris, mixed with the Nitric acid, sp. gravi^ 1.300, digested on 
smell of burning fat. Exposed in a platina it, at a gentle heat, ana then cooled, con- 
capsule to a dull red heat, it burns with verted the substance into bright yellow glo- 
much flame and smoke, leaWng no appre- bules, denser and less friable than ihe origi- 
eiable residuum. nal matter, and somewhat semi-transparent. 

It dissolves rapidly in sulph. ether, form- like impure rosin. There was, however, no 

ing an amber-coloured liquid. When the true solution by the acid; nor was the com- 

ether evaporates away, white glistenmg bustibility in the least impaired by the ope- 

acales, of a micaceous appearance, are left, ration. 

Tea parts of hot alcohol dissolve one of As our Institution possesses specimens of 

it, but as the alcohol cools, the greater part very fragrant ambergris, said to have been 

precipitates in these soft crystaSine scales, imported in the genuine state from Persia, I 

while the surface of the liquid becomes co- was desirous to compare their chemical rehi- 

vered with a beautiful iridescent pellicle, tiuns wilk those. of this morbid concretion, 
presenting stellated radiations . Two gf the pieces of ambergAs differ in 

Naphtha, the fixed and volatile oils, rea- many respects from one another. The first 

dily act upon it, forming bright yeUow solu- is of a light gray colour, with resinous look- 

tions. ing points interspersed through it, and has 

' Small fragments of it, exposed on a sand- a density considerably greater than water, 

bath, for two days, in a glass capsule, con- It is 1.200. Wlien heated in water to tlie 

taining the water of pure potash, were not temperature of 130°, it falls down into light 

fbund to be altered in their size or appear- spongy fragments. The second has a spe- 

ance. Neither does liquid ammonia, digest- cific gravity of 0.959; it is darkish bxowa 

ed on it, produce the slightest effect. In on tlie outside, and light brown within. la 

these respects, it possesses more analogies water heated to the above degree, it softens 

with ambergris, than with any other sub- into a viscid substance like treacle. Both 

stance I know. I was hence led to imagine are readily dissolved in warm alcohol, but 

tliat the white smoke which it exhales at a tlie latter yields tlie richer golden-coloured 

moderate heat, was benzoic acid, which this solution. As the alcohol cools, a separa- 

substance is said copiously to contain. tion of brilliant scales is perceived. With 

An alcoholic solution of the concretion ether, naphtha, the fixed and volatile oils, the 

was therefore added to water of ammonia, phenomena exhibited by ambergris are ab« 

when a millnr liquid was produced bv the solutely the same, as those presented by the 

separation of the substance, in a finely di- concretion, with these solvents. I'he alco- 

vided state. This mixture was evaporated holic solution, mixed with liquid ammoni% 

to dryness by 'a gentle heat, in order to g^t gives a similar milky emulsion. 
rid of the alcohcland uncombined ammonia. The % A/er specimen of ambergris, exposed 

Warm water was then digested on the resi- to a gentle heat over a lamp, in a glass tube 

duum, and the^ whole poured on a filter, sealc d at one end, fuses ana evolves a vola- 

The liquid which passed through^ should tile oil in dense vaponr, which is condensed 
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on the upper part of the tube. A viscid bergris, being exposed to pretty strong 
substance like tar, remains at the bottom, heat, exhaled the copious subfoetid smoke; 
The oil resembles the succinic, and has, and afterwards burned with the yellow 
like it, a disagreeable empyieumatic odour, flame, exhibited by the concretion. Frag- 
The denser ambergris, bein^ subjected to ments of the concretions, exposed to heat 
heat in like circumstances, fuses less rea- in a glass tube, fused, evolved the heavy 
dily and completely, emits the same vola- smoke, wJiich condensed into a viscid em- 
tile empyreumatic oil, accompanied with pyreumatic smelling oil, and in every res- 
crystalline needles, decidedly acidulous, pect comported itself like the light am- 
The8& are either the benzoic or succinic bergris. 

acid. They precipitate pdroxide of iron I therefore must infer it to be a modifi- 

from the neutral red muriate.* The smell cation of ambergris. It differs decidedly 

of the accompanying oil, is certainly that from the adipocere of dead bodies, which 

of amber; but I have hitherto obuinecl too forms an emulsion with cold water, is fu- 

small quantities of the acid^ to be able to sible in boiling water, gives a soap, with 

det^-raine to which of the two it belongs, evolution of ammonia, when treated with 

The fiUlowing experiments were made with potash, and yields a clear solution, when 

this view. My first object was to discover gently heated with liquid ammonia. It 

a good criterion for discriminating benzoic resembles, however, in many respects, the 

firom succinic acid. In operating necessa- cholesterine of biliary calculi; and I have 

rily on small quantities, the distinction be- no doubt that cholesterine from altered 

comes peculiarly difficult. Both are vola- bile, is the true origin of ambergris in the 

tile, crystallizable, and fall down with per- whaie, as well as of this morbid concre- 

oxide of iron, from saline solutions of this tion. 

metal. After many trials I finally fell on The concretion is almost wholly soluble 

the following plan, which answers very in hot alcohol; while only one-third of adi- 

wcll, even with pretty minute portions. I pocere dissolves in that menstruum at the 

saturated each acid with ammonia; evapo- boiling point. 

rated to a dry crystalline mass, by a gentle From ordinary fatty matter it is entirely 

heat. Into a small glass tube, sealed at one distinguishable, by its solubility in ether 

end, 1 introduced a portion of the ben- and alcohol, its refusing to combine with 

zoate. The tub^ was recurved. I expo- alkalis, and the high temperature required 

sed the bottom where the salt was placed, for its flision. 

to the heat of a lamp, but very cautiously. With regard to their place of formation 

Pungent ammoniacal gas was exhaled, and in the animal system, ambergris and this 

the water of crystallization, that distilled morbid concretion agree. They are both 

over, was found strongly impregnated with generated in the rectum, or greater intes- 

ammonia. To avoid all fallacy in this re- tines. The physeter macrocephalus of 

suit, I slightly supersaturated the ammonia Linnzus is the species of whale M^hich 

beforehand, with the acid. In the middle affords ambergris. In the examination of 

of the tube, pure benzoic acid was found, Captain Coffin before the Privy -Council in 

in acicular crystals. The succinate of am- 1791, he stated, that he found 362 ounces 

monia, on the contrary, .sublimes without of ambergris in the intestines of a female 

decomposition. whale, struck off the coast of Guinea; part 

I now took A fe^ grains of the dense km- of it was voided from the rectum on cut- 

bergris, digested with alcohol, added wa- ting up the blubber, and the remainder was 

ter of ammonia, boiled, filtered, and eva- within the intestinal canal, 

porated to dryness. The quantity of sa- The whales that contain ambergris are 

line matter obtained, was, however, too said to be always lean and sickly, yield but 

mhnute, even for the ^bove mode of apply- very little oil, and seem almost torpid, 

ing an analjrtical criteiion, with satisfac- Hence when a spermaceti whale has this 

tion; and being unwilling to consume more appearance, and does not emit feces on 

than a, few grains of a specimen, belong- being harpooned, the fishers generally ex- 

ing to a public establishment, I preferred pect to find ambergris within it. Whether 

waiting till some future opportunity might it be the cause or the effect of disease, is 

occur of examining genuine ambergris. pi*oblematical, though the latter seems the 

From the lighter, and by its outward ap- more rational conjecture. It may in sue* 

pearance, more characteristic specimen, of cession be both. . The above remarkable 

amba:gns, I could not obtain even a trace fact of the ser of the whale, inay lead to 

of benzoic acid, though 1 modified the tem- an inquiry, whether this morbid produc- 

perature for sublimation, and other circum- tion, found also in ihe human subject, be 

stances, in every way I could think of The peculiar to females, and connected with 

oil that rose would, not redden the most lactation. 

deBcate litmus pa^r. / . In the second volume of Dr. Monro's 

In open capsules, fngments of the am- Outlines of the Anatomy of the HumaA 

Vol. If. 15 
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Bodj in itf MQnd and diwaMd it«t^» w« this communieatf on tlM;r offered ao dcci' 
have the analysifl of several alvine concre- ded opinion respecting lU nature, 
tions by Ih-. Thomas Thomson. The re- In 1813 Sir H. Davy happened to be on 
suits, obtained by this eminent chemist, a visit to Paris, receivim^, amid the poUti- 
sbow, that tlwB specimens which he examin- cal oonvulsions of France, the tranquil ho- 
ed, were of a totally different nature ftom mage due to his genius. •« When M. Cl^ 
the preceding concretion.* ment sliowed iodine to roe, he believed 

•iNULiif. Prom the root of the <»«fa *»? iJ^^^^^^^"*^ •^'^J!"?^^^^^ 

heUmum, or elecampane. Rose first ex- and M. Gay-Luisac, after h»s eariy eyn> 

tracted the peculiaf vcgeuble principle, ments, made onginaU^ ^^^.^ST^h 

called imUin M. Funke has since given fermjd the same opinion, and "»<«^ 

the following as the analysis of elecampane ^ vb«« » >•* ^^ ^ *» P ^^^ 

^^X,.^ 6 / r ^^^ j^ ^^ ^ ^^^ j^ pecttlutf acid, and 

A crystaffiaable volatile oil, ?»»^ '^"^^ J^" • substwce ^^logmia m 

j^^li^ its chemical relatMWs to chlorine.**— &r 

Bxtraitive, * ^^^f\ tM Aml^* betmeem f/^^- 

Acetic acid, tmpmti^d mO^m^B^Jm^ 

A crysUlUsable resin, «»i<*» ^^ T^LL*"' ^ u * •«*-:*: 

Ql^^„ We see therefore with what intnitiTe sa- 

A fibrosis matter (ligneous).* r«^ity the Rngish philosophy ^^^ 

- ,. J jAe mystery which hung at first over lo- 

MoniNB. A peculiar or imdecomiK>™.d. aj^/ us Vull examination, in its muiti. 

ed principle. The investigation of this ^^ «lati<>ns to simple and compound 

singular subsUnce will always be regard- g^. ^ imajcdUtdJ entered on with 

fu *!k**^* •^'^ 'l'?^^T^'^ ^\ T u «!«*! ««lour by him, i^ M, Gay-Lussae. 

then that chemical philosophers first felt ^ ^^ reUtive merits of the ivienrches, 

the necessity of abandoning Lavoisier s ^ importance of the results, of these 

partial and incorrect hypothesis of oxyge- „i;;;Su chemists, H is not for me to 

nauon, and of embrapng Uie sound and j;;;^ „ obiter. I shall content myself 

comprehensive doctnnes of Sir H. Davy ^^^ ^^^^ ^ methodical view of the 

on chemical theory, first promulgated m ^ brought to light on iodine and the 

his masterly researches on CMonne. j^^^^ rSferring for its other combina- 

lodine was accidentally discovered, in ^ons to what I have already stated on the 

1812, by M.deCourtois, a manufacturer of hydriodic and iodic acids, 

saltpetre at Paris. In his processes for pro- iodine has been found in the foHowbg 

curing soda from the ashes of sea-weeda, ,ca.weeds, the alg« aquatics of Una«us>- 

he found the metallic vessels much cor- J.^cus cartilaginous; Fucos palmatus, 

roded; and in searching for the cause of membranaceuSt ftlum» 

the corrosion, he made this important dis- filamentosus, digitattts, 

covery. But for this drcumstauce, nearly rubens, saccharinos* 

accidental, one of the most curious of sub- nodosus, ' Ulva umbilicalis, 

stances might have remained for ages un- semtus, pavooia* 

known, since nature has not distributed it, siliquosus, linaa, and ia 

in either a simple or compound state, sponge, 

through her different kingdoms, but has d,, pyfe has shown. In an ingenioas pa- 

confined it, to what the Roman satirist per, published in the first volume of the 

considers as the most worthless of things, ^din. PhU. Journal, that on addmg sulphu- 

the vile sea-weed. ,ic ^eid to a concentrated visdd iniuaton of 

Iodine derived its first illustration from these algs in hot water, the vapour d io- 

M M. Clement and Desormes, names asso- ^ne is exhaled. 

ciated always with sound reseirch. In But it is from the incinerated se»4reed, 

their memoir, read at a meeting of the In- or kelp^ that iodine in quantities is to be 

stitute, these able chemists described its obtuned. Dr. Wollaston first comrnunica- 

principal properties. They stated its sp. ted a precise formula for extracting it 

gr. to be about 4$ that it becomes a violet- Dissolve the soluble part of kelp in water, 

coloured gas at a temperature below that Concentrate the liquid by evaporatioii, and 

of boiling water; whence its name, 'I«Jiin separate all the crystals ^at can be obtain* 

Hke a violet, was derived; that it combines ed. Pour the remaining liquid into a dean 

irith the metals, and with phosphorus and vessel, and mix with it an excess of stdplm- 

sulphur, and likewise with the alkalis and ric acid. B<»il this liquid for some time, 

metallic oxides; that it forms a detonating Sulphur is precipitated, and muriatic acni 

compound with ammonia; that it is soluble driven off. Decant off the dear liqaid, and 

in alcohol, and still more soluble in ethen atrain it through wool. Put it into aamall 

and that, by iu action upon phosphorus and flask, and mix it with as much black oxide 

upon hydrogen, a substance having the of mangaiiese, as used before of solphmic 

cbaraeters of muriatic acid is formed. Id acid. Apply to the top of the fiiakn glass 
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tube, tlrat ftt one end. Tben beat thesis- drogen appears.*^ I now find the liquid to 

tare in the flask. The iodine flubiimes into contain hyposulphite of soda. 

tbe giaas tube. None can be obtained from ^rom 8 liquid ounces «= 11 by weigbt» 

8ea<vaier. 213 f^ins of sulpbuv are obtained. The 

In repeating^ this process widi care, I saturated liquid has a specific gravity of 

obtained from siimlar quantities of kelp 1.443, a bright yellow colour, and does not 

such ▼arlable products of iodine, that I change the purple colour of infusion of red 

Was induced to institute a series of expe* cabbage. 

riments in 1814, for discovering the causes Having described the substance which I 

of these anomalies, and for procuring io- used, I shall now state, in a few words, the 

dine at an easier rate. The result, which best method of taking the iodine out of 

Was successful, I communicated to the it:^ 

world in the 5(Hh volume of the l%iIoso« " The brown iodic liquid of the soap- 

phical Magazine. Instead of proeurinf^ this boiler, was heated to about 230^ P. pour* 

niteresting element in only a few grains, I ed into a large stone-ware basin, of which 

ikave been able to extract ounces at a time, it filled about one-half, and saturated bv the 

and at a moderate expense. I shall here addition of the suitable quantity of sufphu- 

transcribe ^e outlines of my method. ric acid as above stated. It is advantage- 

Aa several erf* the Scotch soap mannfac- oi|s to dilute Uie acid previously, with its 

tnrers use scarcely any other alkaline mat^ own bulk of water .{ On cooling the mix- 

ter for their hard soaps except kelp, it oc- ture, a large quantity of saline crystals is 

curred to me that in some of their residu- found adhering to the sides and bottom of 

ums, a substance nught be found rich in the vessel. These are chiefly, sulphate of 

iodine. Accordingly, after some invest!- soda, with a very little sulphate of potash 

gation, I found a brown liquid, of an oily and a few beautiful oblong rhomboidal 

consistence, from which I expected to pro- plates of hydriodate of soda. Sulphur is 

cure what I wanted, and I therefore insti- mixed with these crystals. 

tuted a series of experiments on the best '* Filter the above cold liquid through 

mode of extraction. woollen cloth-. To every 12 oz. apotheca- 

Thespecificgravityof this liquid, as ob- ries' measure, add 1000 grains of black 

tinned at <tiffi6rent times, is pretty uniform- oxide of manganese in powder. Put this 

ly 1.374. It converts vegetali>le blues to mixture into a glass globe, or large matrass 

green, thus indicating free alkiJi. Of this with a wide neck, over which a glass globe 

the manufacturer is aware, for he returns is inverted, and apply heat with a eharcoal 

'the liquid occasionally into his kelp lejiv. chauffer. The less diffusive flame of a 

Its UMling point is 233^ F. Bight ounces lamp, is apt to crack the bottom of the 

apothecaries* measure require precisely matrass; particularly, if a large quantity 

one measured ounce of sulphuric acid for of materials be emplo3red. To prevent the 

theirneutralization. Supposing this quan- heat from acting on the ^obular receiver, 

tity of acid combined wiUi soda, it would a tlnn disc of wood, havmg a round hole 

indicate one part of pure soda in eleven by in its centre, ia placed over tbe shoulder 

weight of the liquid. But the chief part of of the matrass. 

the alkali is not uncombined$ for an im- 'iodine now sublimes very copiously, 

mense quantity of sulphurous acid, and a and ib readily condensed in the upper ves- 

little sulphuretted hydrogen gas, escape sel. As soon as this becomes warm, ano- 

dnrittg the affusion of the sulphuric acid, tber is to be put in its place; and thus the 

" lOO grains of the liquid yield 3.8 cu- two may be applied in rotation, as long as 

bic inches of gas, chiefly sulphurous acid, the violet vapour rises, 

and sulphur is at the aame time deposited. ** From the above quantity of liquid, by 

From tnis last circumstance one would ex- this treatment, I obtain from 180 to 200 

peet a greater proportion of sulphuretted grains of iodine, perfectly pure. It is with- 

hydrogen; but the disengaged gas posses- drawn from tlie globes, most conveniently 

aea mt peculiar smell and pungency of by a little water, whieh dissolves iodine 

buming'sulphur, blanches the petals of the very sparingly, as is well known. It may 

red rose, but shows scarcely any action on be purified by a second sublimation from 

paper dipped in saturnine solutions. On lime. 

the instant of decomposition of the sul- ** If the manganese be increased much 

phite andhydroguretted sulpburet of soda beyond the above proportion, the product 

existing in the liquid, the nascent sulphu- pf iodine is greatly decreased. If thrice 

rous acid of the former may be supposed the quantity be used, for example, a furi- 

io decompose the nascent sulphuretted by- ous effervescence takes place, nearly tlie 

drogen of the latter; their atoms of oxy- ■ ' ■ ■ 

gen and hydrogen uniting, with precipita- f When concentrated acid is added, the 

tion of the sulphur. I can in no other way effervescence is very violent; the liquid 

seeottnt for the very copious separation of reddens wherever the acid falls, and a lit* 

sulphur, vfaUe teiy little sultrfitiretted hf tie purple vapour of iodine rises. 
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whulh mixtiiK ifl thrown out of the aa- Umelkted, and it tt «oft and friahle to the 
trass, with a kind of explosive violence* touch. Its taste is very acrid, though it be 
and hardly any iodine is procured, even very sparingly soluble in water. It is a 
though the materials should be saved, by deadly poison. It givea a deep brown stain 
the relatively large capacity of the vessel to the skin, which soon vanishes by evapo- 
that contains them. If, on the other hand, ration. In odour, and power of destroying 
one-half of the prescribed quantity of man- vegetable colours, it resembles very dilute 
ganese be used, much hydrjodic acid rises aqueous chlorine. The sp. gr. of iodine at 
along with the iodine, and washes it perpe- 62i^ is 4.948. It dissolves in TOOO parts of 
tually down the sides of the balloon. Or water. The solution is of an orange-yeUow 
if, during the proper and successful subli- colour, and in small quantity tinges raw 
mation of iodine, the weight of manganese starch of a purple hue, which vanishes on 
be doubled, the violet vapours instantly heating it. It melts, according to M. Gay- 
cease. Nor will sugar or starch restore to Lussac, at 227^ F. and is volatiliz^ under 
the mixture, the power of exhaling tlie the common pressure of the atmosphere, 
iodine. at the temperature of 350**. By ray expe- 

" The same interruption of the process riments, it evaporates pretty quickly at or. 

it occasioned by using an excess of sul- dinary temperatures. Boiling water aide 

phuric acid. For, if to the mixture of 12 its sublimation, as is shown in the above 

oz. of saturated liquid, with lOOO or 1100 process of extraction. The sp. gr. of its 

grains manganese, an additional half ounce violet vapour is 8.678. It is a non-conduc- 

measure of sulphuric acid be poured in, the tor of electricity. When the voltaic chain 

violet vapour disappears, and the subliroa- ia interrupted by a small fragment of 

tion of iodine is at an end. Quicklime now it, the decomposition of wa^r instantly 

added so as to saturate the excess of acid, ceases, 
will not restore the production of iodine. Iodine is incombustible, but with azote 

"The best subliming temperature is it forms a curious detonating compound; 

232° Fahr. and in combining with several bodies, the 

"Iodine, in open vessels, readily evapo- intensity of mutual action is such as to 

rates at much lower temperatures, even at produce the phenomena of combustion. Its 

the usual atmospheric heats. When it is combinations with oxygen and. chlorine, 

spread thin on a plate of glass, if the eye have been already described, under iodic 

be placed in the same plane, the violet va- and cliloriodic acids, 
pour becomes very obvious at the tempe- With a view of determining whether it 

rature of 100® F. If left in the open air, was a simple or compound form of matter,* 

it will speedily evaporate altogether away. Sir H. Davy exposed it to the action of the 

even at 50 or 60**. When kept in a phial highly inflammable metals. When its va- 

stopped with a common cork, the io^line pour is passed over potassium heated in 

also disappears, while the cork will become a glass tube, inflammation takes place, and 

friable in its texture, and of a brownish- the potassium burns slowly with a pale 

yellow colour. blue light. There was no gas disengaged 

" 240 grains of nitric acid, specific grav. when the. experiment was repeated in a 
1.490, saturate 1000 grains of the brown mercurial apparatus. The iodide of pot- 
liquid. Sulphurous acid is abundantly ex- assium is white, fusible at a red heat, and 
haled as before. After filtration, a bright soluble in water. It has a peculiar acrid 
golden-coloui*ed liquid is obtained. On ad- taste., Wl^en acted on by sulphuric acid, 
ding to this liquid a little manganese, io- it effervesces, and iodine appears. It is 
dine sublimes; but the quantity procurable evident, that in this experiment there had * • 
in this way, seems to be proportionally less been no decomposition; the result depend- 
than by the sulphuric, acid." ing merely on the combination of iodine 

I have described a new form of appara- with potassium. By passing the vapour of 

tus, for sublimation, in the above paper, by iodine over dry red-hot potash, formed from 

which beautiful crystals may easily be pro- potassium, oxygen is expelled, and the 

cured, tvithout risk of ir^'^uring their form. above iodide results. Hence we see, that 

Iodine is a solid, of a grayish-black co- at the temperature of ignition, the affinity 
lour and metallic lustre. It is often in scales betwaen iodine and potassium, is superior 
similar to those of micaceous iron ore, to that of the latter for oxygen. But iodine 
sometimes in rhomboidal plates, very large in its turn is displaced by chlorine, at a 
and very brilliant. It has been obtained in moderate heat, and if the latter be in ex- 
elongated octohedrons, nearly half an inch cess, chloriodic acid is formed. M. Gav- 
in length; the axes of which were shown Lussac passed vapour of iodine in a red 
by Dr. Wollaston to be to each other, as heat over melted subcarbonate of potash; 
the numbers 2, 3, and 4> at least so newly, and he obtained carbonic acid and oxygen 
that in a body so volatile, it is scarcely pos- gases, in the proportions of two in volume 
sible to detect an error in this estimate, by of tlie first, and one of the second, pre- 
the reflective goniometer. Its fracture is cisely those which exist in the salt. 
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The ojEide of sodium, and the subcatbo- dine to a red heat in a tube, they unite to- 
naie of soda, are also completely decom- gether, and hydriodic acid is produced, 
posed by iodine. From these experiments which gives a reddish-brown colour to 
it woidd seem, that this substance ought water.'* Sir H. Davy, with his character- 
to disengage oxygen» from most of the ox- istic ingenuity, threw the violet-coloured 
ides; bat this happens only in a small num- gas upon the flame of hydrogen, when it 
ber of cases. The protoxides of lead and seemed to support its combustion. He also 
bismuth are the only oxides not reducible formed a compound of iodine with hydro- 
by mere heat, with which it exhibited that gen, by beating to redness the two bodies 
power. Barytes, strontian, and lime com- in a glass tube. See Acid (Hydriodic). 
bine, with iodine, without giving out oxy- Charcoal has no acticm upon iodine, ei- 
gen gas, and the oxides of zinc and iron ther at a high or low temperature. Seve- 
undergo no alteration in this respect. From ral of the common metals, on the contrary, 
these facts we must conclude, that the de- as zinc, iron, tin, mercury, attack it rea- 
composition of the oxides by iodine de- dily, even at a low temperature, provided 
pends less on the condensed state of the they be in a divided state. Though these 
oxygen, than upon the affinity of the metal combinations take ptace rapidly, they pro- 
for iodine. Except barytes, strontian, and duce but little heat, and but rarely any 
lime, no oxide ean remain in combination light. 

with iodine at a red heat For a more par- The compound of iodine and zinc, or 

ticular account of some iodides, see Acid iodide of zinc, is white. It melts readily, 

(HYDaiODic); the compounds of which, and is sublimed in the state of fine acicular 

in the liquid or moist state, are hydrio- four-sided prisms, it is very soluble in 

dates, but change, on drying, into iodides, water, and rapidly deliquesces in the air. 

in the same way as the muriates become It dissolves in water, without the evolution 

chlorides. of any gas. The solution is slightly acid. 

From the proportion of the constituents and does not crystallize. The alkalis 

in hydriodic acid, 15.5 has been deduced, precipitate from it white oxide of zinc; 

as the prime equivalent of iodine. while concentrated sulphuric acid disen- 

M.Gay-Lussac says, ^* Sulphate of potash gages hydriodic acid and iodine, because 

was not altered by iodine; but, what may sulphurous acid is produced. The solu- 

appear astonishing, I obtained oxygen with tion is a hydriodate of oxide of zinc. When 

the fluate of potash, and the glass tube in iodine and zinc are made to act on each 

which the operation was conducted was other under water in vessels hermetically 

corroded. On examining the cireumstan- sealed, on the application of a slight heat, 

ces of the experiment, I ascertained that the water assumes a deep reddish-brown 

the fluate became alkaline when melted in colour, because, as soon as hydriodic acid 

a platinum crucible. This happened to is produced, it dissolves iodine in abun- 

the fluate over which I passed iodine. It dance. But by degrees, the zinc, supposed 

appears then that the iodine acts upon the to. be in excess, combines with the whole 

excess of alkali, and decomposes it. The iodine, and the solution becomes colourless 

heat produced disengages a new portion of like water. 

fluoric acid or its radical, which corrodes Iron is acted on by iodine in the same 

the i^lass; and thus by degrees the fluate way as zinc; and a brown iodide results, 

is entirely decomposed.*' These facts which is fusible at a red heat. It dissolves 

seem to give countenance to the opinion, in water, forming a light green solution, 

that the fluoric is an oxygen acid; and that like that of muriate of iron. When the 

the salt called fluate of potash is not a flu- dry iodide was heated, by Sir H. Davy, in 

oride of potassium. See Acid (Fluobic). a small retort containing pure ammoniacal 

Iodine forms with sulphur a feeble com- gas, it combined with the ammonia, and 

pound, of a grayish'black colour, radiated formed a compound which volatilized with- 

like sulphuret of antimony. When it is out leaving any oxide, 

distilled with water, iodine separates. The iodide of tin is very fusible. When 

Iodine and phosphorus combine with in powder, its colour is a dirty orange-yel- 

great rapidity at common temperatures, low, not unlike that of glass of antimony, 

producing heat without light. From the When put into a considerable quantity of 

presence of a little moisture, small qiianti- water, it is completely decomposed. Hy. 

ties of hydriodic acid gas are exhaled. driodic acid is formed, which remains in 

Oxygen expels iodine from both sidphur solution in the water, and the oxide of tin 

and phosphorus. . 'precipitates in white flocculi. If the quan- 

** Hydrogen, whether dry or moist, did tity of water be small, the acid being more 

not seem," says M. Gay-Lussac, "to have concentrated, retains a portion of oxide of 

any action on iodine at the ordinary tempo- tin, and forms a silky orange -coloured salt, 

rature; but if, as was done by M. Clement, which may be almost entirely decomposed 

in an experiment at which I was present, by water. Iodine and tin act very well on 

We expose a mixture of hydrogen and io- each other^ in water of the temperatu^ 
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91^. By employltif an tKcesi of tin, we and attalin« substanceti; and hetit^, wiien 

may obtain pure hyariodic acid, or at least combined with these aubttanoes in aqoeoos 

an acid containine only traces of the metal, solution, and electrized in the voltaic cir- 

The tin must be in considerable quantitj^ cuit, it separates at the positive surface, 

because the oxide which precipitates on But it has a positive energy with respect 

its surface, diminishes very much its ac- to chlorine; for when united to ^lorine, 

tion on iodine. in the cbloriodic add. it separates at the 

Antimony presents, with iodine, the same negative surface. This likewise corres* 

phenomena as tin; so that we mig-ht employ ponds with their relative attractive ener- 

either for the preparation of hydriodifc acid, gy, since chlorine expels iodine from all its 

if we were not acquainted with preferable combinations. Iodine dissolves in catburet 

methods. of sulphur, giving, in very minute quanU^> 

The iodides of lead, copper, bismuth, ties, a fine amethystine tint to the liquid, 
silver, and mercury, are insoluble in water. Iodide of mercury has been proposed for 
while the iodides of the very oxidisable a ^igfment; in other respects, iodine has not 
metals are soluble in that liquid. If we been applied to any purpose of coi&moft 
mix a hydriodate with the metallic solu- Kfe. M. Orfila swallowed 6grains of iodine; 
tions, all the metals which do not decom- and was immediately afiected with heat^ 
pose water will give precipitates, while constriction of tile tiiroat, nausea* eracta- 
those which decompose that liquid, will tion, salivation, and eardiaJgia. In ten mi- 
give none. This is at least the case with nutes he had copious bilious vomittngs, and 
the above mentioned metals. slight colic puns. His pulse rose mmLTO 

There are two iodides of mercuir; the to about 90 beats in the mtmite. By swaK 

one yellow, the other red; both are fusible lowing large quantities of mucilage, and 

and volatile. The yellow orprotiodide,con- emollient clysters, he Kcovered, and ftlt 

tains one^balf less iodine than the deutio- nothing next day but slight fatigue. About 

dide. The latter, when crystallized, is a TO or 80 grains proved a fatal dose to doga. 

bright criihson. In general there ought They usually died on the fourth or film 

to be for each metal as many iodides, as day.* 

there are oxides and chlorides. All the Irxdxitm. Mr. Teiinant, on ezalniningp 

iodides are decomposed by concentrated the Mack powder left after dissolving 

sulphuric and nitric acids. The metal is platina, which from its appearance had 

converted into an oxide, and iodine is dis- been supposed to consist chiefly of plum- 

enjgag^d. They are likewise decomposed bago, found it contained two distinet roe- 

by oxygen at a red heat, if we except the tals, never before noticed, which he has 

iodides of potassium, sodium, lead, and named iridium and osmium. The former 

bismuth Chlorine likewiae separates io- of these was observed soon after by Deacos- 

dine from all the iodides; but iodine, on the tils, and by Yauquelin. 
other hand, decomposes tnost of the sul- To ahalyze the black powder, Bfr. Ten- 

phurets and phosphurets. nant put it into a silver crucible, wi& a 

When iodine and oxides act upon each large proportion of pnre dry soda, and 
other in contact with water, very different kept it in a red heat for some time. The 
results take place, from those above de- alkali being then dissolved in water, it had 
scribed. The water is decomposed; its by- acquired a deep orange or brownish-yellow 
drogen unites with iodine, to form hydri- eolour, but much of the powder remained 
odic acid; while its oxygen, on the other undissolved. This, digested in muriatic 
hand, produces with iodine, iodic acid, acid, gave a dark blue sMution, which after- 
All the oxides, however, do not give the wards became of a dusky ofive-gveen; and 
same results. We obtain them only with finally, by continuing the heat, of a deep 
potash, soda, barytes, strontian, lime, and red. The residuum being treated as be- 
magnesia. The oxide of zinc, precipitated fore with alkali, and so on ahemately, the 
by ammonia from its solution in sulphuric whole appeared capable of solution. As 
acid, and well washed, gives no trace of some silex continued to be taken up by the 
iodate and hydriodate. alkali, till the whole of the metal was dis- 

We shall treat of the compound of io- solved, it seems to have been chemically 

dine and azote uhderthearticleNxTROOEV. combined with it. The alkaline solution 

From all the above recited facts, we are contains oxide of osmium, with a small 

warranted in concluding iodine to be an proportion of iridium, which separates 

undecompwmded body. In its specific gra- spontaneously in dark-coloured thin flakes 

vity, lustre^ and magnitude of its prime by keeping it some weeks, 
equivalent, it resembles the metals; but in The acid solution contains Itkewiee both 

all its chemical agencies, it is analogous the metals, but chiefly iridium. By slow 

to oxygen and chlorine. It is a non-con- evaporation, it affords an imperfectly crys- 

ductor of electricity, and possesses, like t alii zed mass; which, being* dried on Mot- 

these two bodies, the negative electrical ting-paper, and dissolved in water, gives 

enei*gy with regard to metals, inflammable by evaporation distinct oetohedral crystals. 
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TheM erysUUy dissolved in water, produce supposing it a neiitral compound, the pdmc 

» deep red solutions uiclining to orange^ .equivalent of iridium would be 6.0. Tlie 

Infusion of galls occasions no precipitate, same chemist has also alloyed iridium with 

but instantly renders the solution almost lead« copper, and tin. They are all malle* 

colourless. Muriate of tin, carbonate of .able; and considerably hardened by the 

soda, and prussiate of potash, produce .presence of the iridium.* 
aearly the same effect. Ammonia preci* Iron is a metal of a bluish-white colour, 

pitates the oxide, but, possibly from being of considerable hardness and elasticity; 

ia excess, retains a part in solution^ ac- irerv malleable, and exceedingly tenacious 

quirinff a purple ct^ur. The fixed alkalis and ductile. This metal is easily oxidised. 

precipitate the greater part of the oxide, A piece of iron wire, immersed in a jar of 

bat retain a part in solution, this becoming oxygen gas, being ignited at one end, will 

yellow. All the metals that Mr. Tennant be entirely consun^ by the successive 

tried, except gold and platina, produced a combustion of its parts. It requires a very 

dark or black precipitate from the muriatic intense heat to fuse it; on which account 

aolvtion, and left it colourless* it can only be brought into the shape of 

The iridium may be obtained pure, by tools and utensils by hammering. This 
exposing the octoihedral crystals to heat, high degree of infusibility would deprive 
wbicii expels the oxygen and muriatic acid, it of the most valuable property of metals. 
It was white, and could not be melted by namely, the uniting of smaller masses into 
any heat Mr. Tennant could employ. It one, if it did not possess another singular 
did not combine with sulphur, or with and advantageous property, which is found 
arsenic. liead unites with it easily, but is in no other metal except platina; namely, 
•eparated by cupeUation, leaving die iridi- that of welding. In a white heat, iron ap- 
om en the cupel as a coane black powdtf . pears as if covered with a kind of varnish; 
Copper forms with it a very malleable al- and in this state, if two pieces be applied 
loy, which, after cupellation, with the ad- together, they will adhere, and may be per- 
dition of lead, leaves a small proportion of fectly united by forging. 
the iridium, but much less than in the pre- When iron is exposed to the action of 
eeding instance. Silver forms with it a moist air or water, it acquires weight by 
perfoctlv malleable compound, the surface gradual oxidation, and hydrogen gas es- 
of which is tarnished merely by cupella- capes: this is a very slow operation. But 
tton; yet the iridium appears to be diffused if the steam of water be made to pass 
through it in fine powder only. Gold re- through a red-hot gun barrel, or through 
mains malleable, and little altered in co- an ignited copper or glass tube, containing 
lour, though alloyed with a considerable iron wire, the iron becomes converted into 
proportion; nor is it separable either' by an oxide, while hydrogen gas passes out 
cupellation or quartation. If the gold or at the other end of the barrel. By the ac- 
silver be dissolved, the iridium is left as a tion of stronger heat this becomes a red- 
hlack powder. dish-brown oxide. The yellow rust, form- 

The French ch^nists observed, that this ed when iron is long exposed to damp air, 

new metal gate a red colour to the triple is not a simple oxide, as it contains a por- 

salt of platina and sal ammoniac, was not tion of carbonic acid, 
altered by muriate of tin, and was precipi- Tlie concentrated sulphuric acid scarcely 

tated of a dark brown by caustic alkali, acts on iron, unless it is boiling. If the 

Yauquelitt added, 'that it was precipitated acid lie diluted with two or three parts of 

by galls, and by prussiate of potash; but water, it dissolves iron readily, without the 

Bfr. Tennant ascribes this to some impu- assistance of heat. During this solution, 

rity. hydrogen gas escapes in large quantities. 

Mr. Tennant gave it the name of iridium. The green sulphate of iron is much more 
from the striking variety of colours it af- soluble in hot than cold water; and there- 
fords while dissolving in muriatic acid. fore crystallizes by cooling, as well as by 

Dr. WoUaston has observed, that among evaporation. The crystals are efflorescent 

the grains of crude platina, there are some and fall into a white powder hy exposure 

acapcely distiiigiushable from the rest hut to a dry air, the iron becoming .more oxi- 

hy their insolubility in nitro-muriatic acid, dised than before. A solution of sulphate 

They are harder, however, when tried by of iron, exposed to the air, imbibes oxy- 

the file; not in tlu: least malleable; and of gen; and a portion of the iron, becoming 

the specific gravity of 19.5. These ap- peroxidized, falls to the bottom. 
peared to him to. be an ore, consisting en- Sulphate of iron is not n^ade in the di- 

tirely of two new metals. rect way, because it can be obtained at less 

* Vauquetin has since suoeeaded in form- charge from the decomposition of martial 

ing sohihuret of iridium, by beating a mix- pyrites. It exists in two states, one con- 

ture or ammonta-mnriate of iridium and taiaing oxide of iron, with 0.22 of oxygen, 

•ulpbur. It is a black powder consisting which is of a pale green# not altered by 

of 14)0 iridium + 533 sulphur; whence, gallic acid, and giving a white precipit*^' 
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with prussiate of poUsh. The other* in lenees the Bolotion is not crys^ftUizable, bat 

which the iron is combined with 0.30 of thickens to a jelly, which may be rendered 

oxygen, is red, not crystallizable, and g^ves solid by continuing* the heat. The acid 

a black precipitate with gallic acid, and a may be expelled by heating, it fltrongfy* 

blue with prussiate of potash. In the com- leaving a fine red oxide, 

mon sulphate, these two are often mixed Borate of iron may be obtained by pre- 

in various proportions. cipitating a solution of the sulphate with 

Sulphate of iron is decomposed by alka- neutral borate of soda, 
lis and by lime. Caustic fixed alkali pre- Arsenic acid likewise unites with iroii. 
eipitates the iron in deep green flocks. This arseniate is found native, 
which are dissolved by the addition of Cbromate of iron has been found in the 
more alkali, and form a red tincture. department of Var in France^ and else- 
Vegetable astringent matters, such as where, 
nut-galls, the husks of nuts, logwood, tea, Sulphur combines very readily with iron. 
&c. which contain tannin and gallic acid, A mixture of iron filings and flowers of 
precipitate a fine black fecula from sul- sulphur being moistened, or made into a 
phate of iron, which remains suspended paste, with water, becomes hot, swells, 
for a considerable time in the fluid, by the adheres together, breaks, and emits wa- 
addition of gum-arabic. This fluid is well tery vapours of an hepatic smell. If the 
known by the name of ink. See Ink. mixture be considerable in quantity, as^for 
The beautiful pigment, well known in example, one hundred pounds, it takes fire 
the arts by the name of prussian blue, is in twenty or thirty hours, as soOn as the 
likewise a precipitate afibrded by sulphate aqueous vapours cease, 
of iron. By fusion with iron, sulphur produces a 
Concentrated nitric acid acts very strong- compound of th% same nature as the pyri- 
ly upon iron filings, much nitrous gas being tes, and exhibiting the same radiated struc- 
disengaged at the same time. The solution ture when broken. If a bar of iron be 
is of a reddish -brown, and deposites the ox- heated to whiteness, and then touched with 
ide of iron after a certain time; more es- a roll of sulphur, the two substances com- 
pecially if tlie vessel be left exposed to the bine, and drop down together in a fluid 
air. A diluted nitric acid affords a more state. Mr. Hatchett found, that the mag- 
permanent solution of iron of a greenish netical pyrites contains the same propor- 
colour, or sometimes of a yellow colour, tion as the artificial sulphuret. 
Neither of the solutions affords crystals. Phosphorus may be combined with iron 
but both deposite the oxide of iron by boil- by adding it, out into small pieces, to fine 
ing, at the same time that the fluid as- iron wire heated moderately red in a cru- 
sumes a gelatinous appearance. cible; or by fusing six parts of iron clip- 
Diluted muriatic acid rapidly dissolves pings^ with six of glacial phosphoric acid, 
iron at the same time that a large quantity and one of charcoal powder. This phos- 
of hydrogen is disengaged, and the mix- phuret is magnetic; and Mr. Hatchett re- 
ture becomes hot. marks, that iron, which in its soft or pure 
If iron filings be triturated with muriate state cannot retain mag^tism, is enahled 
of ammonia, moistening the mixture; then to do so, when hardened by carbon, sul- 
drying, powdering, and again triturating; phur, or phosphorus, unless the dose be 
and lastly subliming with a heat quickly so great as to destroy the magnetic pro- 
raised; yellow or orange-coloured^ flowers perty, as in most of the natural pyrites and 
will rise, consisting of a mixture of muri- plumbag^. 

ate of ammonia, with more or less muriate The combination of carbon with iron is 

of iron. These, which were called fiwoert of all the most important, and under the 

of steei, and still more improperly ena ve- names of Cast-iron and Steel will be con- 

nerii, were once much esteemed; but are sidered in the latter part of the present 

now little used, as they are nauseous in article. 

solution, and cannot veiy conveniently be Iron unites with gold, silver, and platina. 
given in any other form. "When heated to a white heat, and plunged 
Carbonic acid, dissolved in water, com- in merciu'y, it becomes covered with a coat- 
bines with a considerable quantity of iron, ing of that metal. Mr. A. Aitken unites an 
in proportion to its mass. amalgam of zinc and mercury with iron fil- 
Phosphoric acid unites with iron, but ings, and then adds muriate of iron, when a 
very slowly. The union is best effected by a decomposition takes place, the muriatic 
adding an alkaline phosphate to a solution • acid combining with the zinc, and the 
of one of the salts of iron, when it will amalgam of iron and mercury assuming the 
fall down in a white precipitate. This acid metallic lustre by kneading, assisted with 
is found combined with iron ■ in the bog - heat. Iron and dn very readily unite to- 
ores, and being at first taken for a peculiar gether. Iron does not unite easily with 
metal, was called tiderite by Bergmann. bismuth, at least in the direct way. This 
Liquid fluoric acid attacbs iron with vio- alloy is brittle and attractibie by the mag'* 
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net, even with three-fourths of biiiimth. tent, according t* the nature of the partt 
▲b nickel cannot be purified from iron which compose the ore. 
without the greatest difficulty, it may be The iron which is obtained from the 
presumed, that these substances readily smehin|^ furnaces is not pure ; and may be 
unite. Arsenic forms a brittle substance in distinguished into three states : white crude 
its combination with iron. Cobalt forms a iron, which is brilliant in its fracture, and 
hard mixture with iron, which is not easily exhibits a crystallized texture, more brittle 
broken. Manganese is almost always united than the other kinds, not at all malleable^ 
with iron in the native state. Tungsten and so hard as perfectly to withstand the 
forms a brittle, whitish-brown, hard alloy, file : gray crude iron, which exhibits a gra- 
of a compact texture, when fused with nulated and dull texture when broken ; this 
white crude iron* The habitudes of iron substance is not so hard and brittle as the 
with molybdena are not known. former, and is used in the fabrication of ar- 

Iron is the most difiused, and the most tillery and other articles which require to 
abundant of metallic substances. Few mi* be bored, turned or repaired : and black 
jteral bodies or stones are without an ad- cast-iron, which is still rougher in its frac- 
mixture of this metal. Sands, clays, the ture ; its parts adhere together less per* 
waters of rivers and springs, are scarcely fectly than those of the g^y crude iron, 
ever perfectly free from it. The parts of In order to convert it into malleable iron^ 
animal and vegetable substances likewise it is placed on a hearth, in the midst of 
afford iron in the residues they leave after charcoal, urged by the wind of two pair of 
incineration. It has been found native, in bellows. As soon as it becomes fused, a 
large masses, in Siberia, and in the internal workman continually stirs it with a long iron 
parts of South America. This metal, how- instrument. During the course of several 
ever, in its native state is scarce : most iron hours it becomes gradually less fusible, and 
is found in the state of oxide, in ochres, assumes the consistence of paste. In this 
bog ores, and other friable earthy substan- state it is carried to a large hammer, the 
ces, of a red, brown, yellow, or black co- repeated blows of which drive out all the 
lour. The magnet or loadstone, is an iron parts that still partake of the nature of 
ore. Iron is also found in combination with crude iron so much as to retain the fluid 
the sulphuric acid, either dissolved in wa- state. By repeated heating and hammering, 
ter, or in the form of sulphate. more of the fusible iron is forced out ; and 

In the lar^e iron-works, it is usual to the remainder, being malleable, is formed 
Toast or calcine the ores of iron, previous into a bar or other form for sale. Cnide 
to their fusion; as well for the purpose iron loses upwards of one-fourth of its 
ofexpelling sulphureous or arsenical parts, weight in the process of refining; some- 
as to render them more easily broken into times indeed one-half 
fragments of a convenient size for melting. Purified or bar iron is soft, ductile, flez- 
The mineral is melted or run down, in ible, malleable, and possesses all the quali- 
large furnaces, from 16 to 30 feet high ; ties which have been enumerated under 
and variously shaped, either conical or ellip- this article as belonging exclusively to iron, 
tical, according to the opinion of the iron- When a bar of iron is broken, its texture 
master. Near Sie bottom of the furnace is appears fibrous ; a property which depends 
an aperture for the insertion of the pipe of upon the mechanical action of the hammeiv 
large bellows, worked by water or steam, or while the metal is cold. Ignition destroys 
of other machines for producing a current this fibrous texture, and renders the iron 
of air ; and tliere are also holes at proper more uniform throughout ; but hammering 
parts of the edifice, to be occasionally open- restores it. 

ed, to permit the scoriae and the metal to If the purest malleable iron be bedded in 
flow out, as the process may require. Char- poundea charcoal, in a covered crucible, 
coal or coak, with lighted brushwood, is andkept for a certain number of hours in a 
first thrown in ; and when the whole inside strong red heat, (which time must be lon- 
of the furnace has acquired a strong igni- ger or shorter, according to the grater or 
tion, the ore is thrown in by small quantities less thickness of the bars of ironj, it is 
at a time, with more of the fuel, and com- found, that by this operation, which is call- 
monly a portion of limestone, as a flux ; the ed cementation, the iron has gained a small 
ore gradually subsides into the hottest part addition of weijpfat, amounting to about the 
of the furnace, where it becomes fused ; the hundred and fiftieth, or the two-hundredth 
earthy part being converted into a kind of part ; and is remarkably changed in its pro- 
glass ; while the metalHc part is reduced by perties. It is much more brittle and fusible 
ihe coal, and fiills through the vitreous than before. Its surface is commonly blis- 
matter to the lowest place. The quantity tered, when it comes out of the crucible i 
of fuel, the additions, and the heat, must be and it requires to be forged, to bring its 
regulated, in order to obtain iron of any de- parts together into a firm and continuous 
sired quality; and this quality must likewise, state. This cemented iron is called steeL 
in the first product, be necessarily difFe- It may be welded like bar iron, if it have 
Vol. II. 16 
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not been fused, or over-cemented ; bat its more fusible, and is dispersed under the 
most useful and advantag«oas property is hammer if heated to a white-heat, 
tliat of becoming extremely hara when ig- The English steel made by cementation, 
nited and plunged into cold water. The and afterwards fused, and sold under the 
hardness produced is greater in proportion name of cast steel, in bar% plates, and other 
-as the steel is hotter, and the water colder, forms, possesses great reputation for its uni- 
The colours which appear on the surface formity of texture, and other good qualities, 
of steel slowly heated are yellowish-white, I have been ii^ormed by various authorities^ 
yellow, gold colour, purple, violet, deep of which the respectabihty and connexions 
blue, yellowish- white ; after which the ig- are calculated to produce the most absolute 
nition takes place. These signs direct the confidence, that all the prime steels of 
artistin tempering or reducing the hardness England are made from Swedish iron, 
of steel to any determinate standard. If known in this country by the name of steel 
steel be too bard, it will not be proper for iron, of three different marks, the first of 
tools which are intended to have a fine which indicates the best qualify, and the 
edge, because it will be so brittie, that the third the worst. 

edge will soon become notched ; if it be too The conversion of iron into steel, either 
soft, it is evident, that the edge will bend by fusion, vis. the direct change of crude 
or turn. Some artists ignite their tools, and iron into steel, or by cementation of bar 
plunge them into cold water : after which, iron, presents many objects of interesting 
they brighten the siuface of the steel upon inquiry. From various experiments of Berg- 
a stone : the tool being then laid upon char- mann,it appeared,that good crude iron, kept 
coal, or upon the sunace of melted lead, for a certain time in a state of fusion, with 
or placed in the flame of a candle, gradual- such additions as appeared calculated to 
ly acquires the desired colour; at which produce httle other effect than that of de- 
instant they plunge it into water. If a hard fending the metal fit)m oxidation, became 
temper be desired, the piece is dipped converted into steel with loss of weight, 
ag^in, and stirred about in the cold water. These facts are conformalble to the general 
as soon as the yellow tinge appears. If the theoiy of Vandermonde, Monge, and Ber- 
purple appear before the dippmg, the tern- IhoUet : for, according to their researches, 
per will be fit for gravers, and tools used in it should follow that part of the carbon in 
working upon metals; if dipped while blue, the crude iron was dissipated, and the re- 
it will be proper for springs, and for instru- mainder proved to be such in proportion as 
raents used in the cutting of soft substan- constitutes steeL The same chembt ce- 
ces, such as cork, leather, and the like ; but mented crude iron with plumbago, or car- 
if the last pale colour be waited for, the bonateof iron,and found that the metal had 
hardness of the steel will scarcely exceed lost no weight. Morveau repeated the ex- 
that of iron. When soft steel is heated to periment with gray crude iron. The loss 
any one of these c<^oius, and then plunged of weight was little, if any. The metal ex- 
into water, it does not acquire nearly so hibited the black spot by the application of 
great a degree of hardness, as if previously nitric acid, as steel usually does, but it did 
made quite hard, and then reduced by tern- not harden by ignition and plunging in wa- 
pering. The degree of ignition required ter. Hence I conclude, that it was scarcely 
to hanlen steel is different in tiie different altered ; for crude irons also exhibit the 
kinds. The best kinds require only a low black spqt, and cannot by common manage- 
red heat. The harder the steel, the more ment acquire the hardness of steel, 
coarse and granulated its fracture wiU be ; By pursuing this train of reflection, it will 
and as this is not completely remedied by follow, that, since crude iron differs from 
the subsequent tempering, it is adviseable to steel only in the superabundance of carbon, 
employ the least heat capable of affording it ou^ht to be capable of extreme hardness, 
the requisite hardness. if igmted to that degree, which is requisite 

The u^ual time required for the cemen- to combine the greater part of this carbon 
tation of steel is froin six to ten hours. If with the iron, and then suddenly cooled. 
the cementation be continued too long, the This is accordingly found to be the case. If 
steel becomes porous, brittie, of a cUrker the gray crude iron, commonly distinguish- 
fracture, more tusible, and incapable of be- ed by our founders by the name of son me- 
ing forged or welded. On the contraiy, tal, be heated to a white heat, and then 
steel cemented with earthy infusible pow- plunged into water, it becomes very hard, 
ders, is^ gradually reduced to the state of much whiter, denser, and more metallic in 
forged iron again. Simple ignition produ- its appearance ; and will Ue>ff & pretty good 
ces the same effect ; but is attended with edge fit for gravers, for tibe use of turners 
oxidation of the surface. The texture of in iron or steel. In these tools the angle of 
steel is rendered more uniform by fusing the planes which form the edge is about 
it before it is made into bais : this is called 45^. The hardness of this kind of iron is 
cast steel; and is rather more difficultiy not considerably diminished but by ignition 
wrought than common steel, because it is continued for a length of time, which is a 
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fact also conformable to what happens in its intenial patt^ so that it resists the filtf« 
steel. For the cast steel will be softened but is much less easily broken by the ham- 
nearly as much by annealing to the straw mer. Tallow differs ftom oil in the heat 
colour, as the harder steels are by anneal- which becomes latent for its fusion ; and 
ing to a purple or full blue. accordingly, solid tallow is an excellent ma> 
Some of our artists have taken advantage terial for hardening drills and other small 
of this property of sofl crude iron in the n- arUcles. The makers of files cover them 
brication of axles and collars for wheel- with the fpx>unds of beer and common salt, 
work ; for this material is easily filed and which assist their hardening, and keep the 
turned in its soft state, and may afterward surface from scorifying. The mucilage of 
be hardened so as to qndure a much longer the beer supplies a coaly matter ; and the 
time of wear. fused salt forms a varnish in the fire and de- 
The founders who cast wheels and other fends the steel. Very small articles heated 
articles of mechanism, are occasionally em- in a candle are found to be hardened per- 
barrassed by this property. For, as the fectly by suddenly whirling them in the cold 
metal is poured into their moulds of moist- air ; and thin bars or plates of steel, such as 
ened sand, the evaporation of the water the magnetic needle of a compass, acquire 
carries off a great portion of the heat, and a gfood degree of hardness by being ignited, 
cools the iron so speedily, as to render it then laid on a plate of cold lead, and sud- 
extremely hard, white, and close in its tex- denly covered with another plate. These 
ture. This is most remarkable in such por- would be unequally hardened, and bend, if 
tions of the metal, as have the greatest dis- plunged in water. 

tance to run from the g^t or aperture of The black spot which remains upon steel, 

reception. For these come in contact sue- or crude iron, after its surface has been cor- 

ces^vely with a larger portion of the sand, roded by acids, consists of plumbago, which 

and are therefore more suddenly cooled. I remains after the iron has disappeared by 

have seen the teeth of coe-wheels altoge- solution. 

ther in this state, while the rim and other SAhitionin the sulphuric or muriatic acid 

parts of the wheel remained soft. The ob- not only exhibits the plumbago contained 

vious remedy for this defect is to increase in iron, but likewise possesses the advan- 

the number of ^ts, and to have the sand as tage of showing the state of its reduction by 

dry as possible or convenient. In other ar- the quantity of hydrogen gas which is dis- 

ticles this property has been applied to ad- eng^g^d ; for the quantity of this gas, in like 

vantage, particularly in the steel rollers for circumstances, is proportional to that of the 

large laminating mills. iron which is converted into oxide. It is 

I have been informed by a workman, that found, that the white crude iron affords the 

ignited iron, suddenly plunged into the soft least quantity of hydrogen in proportion to 

leather of a shoe, becomes very hard on its its bulk, and leaves a moderate portion of 

surface, which must arise &om an instamta- plumbago ; the gray crude iron affords more 

neous effect of case hardening. hydrogen, and more plumbago than ih& 

The increase of dimensions acquired by white ; and the softest bar iron affords most 

steel in hardening is such, that, in general, hydrogen of any, and little or no plumbago, 

pieces of wotIl finished soft will not fit their The quantities of hydrogen gas, at a medi- 

places when- hardened. um, by ounce measures, were 62, afforded 

The fineness of grain in hard steel, as ex- by 100 grains of the white crude iron ; 71 

hibited in its fracture, is various according bv the g^y crude iron ; and 77 by the malle^ 

to the quality of the metal, and the temper able iron. 

it has received. The harder die steel the Iron is one of the principal ingfredients 
coarser the grain. But in like circumstan- for dyeing black. The stuff is first prepared 
ces, fine steel has the closest gprain, and is with a bath of galls and logwood, then with 
ever the most uniform in its appearance, a similar bath to which verdigris is added. 
Workmen avail themselves much of this and lastly dyed in a similar bath, with the 
indication. In general a neat curve lined addition of sulphate of iron. If it be wish- 
fracture, and even gray texture, denote ed, that the colour should be particularly 
good steel ; and the appearance of threads, fine, the stuff should previously be dyed of 
cracks, orbrilliant specks, denotes the con- a deep blue; otherwise a brown may be 
trary . But the management of the forging first given with the g^een husks of walnuts, 
and other circumstances of manufacturing Silk however roust not be previously blued 
will modify these indications ; and the steel with indigfo, and sumach may be substituted 
that is g^od for some purpose!^ may be less instead of g^lls. I^eather prepared by tan- 
suited to others. ning with oak bark, is blackened by a solu- 

It is found, that steel is more effectually tion of sulphate of iron, 

hardened in cold than in warm water, and Cotton has a very strong affinity for oxide 

at like temperatures more effectually in of iron, so that, ifit be immersed in a solu- 

mercury than in water. Oil is found to tion ofany salt of iron, it assumes a chamois 

liaiden the surface of steel much more than colour, more or less deep according te the 
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gteeagth of the solution. The Action of the taneous decomposition of the metal in the 

lUF on the oxide of iron deepens the colour ; direction of its ci^stalline laminae is a new 

and if the shade were at first deep, the tex- and valuable fact. 

ture of the stuff is liable to be corroded by From Mr. Daniell's ingenious experi- 

it To prevent this, the cotton should be ments on the mechanical structure of iron, 

immersed in the solution cold, carefully developed by solution, we learn, that a 

wrung, and immediately plunged into a ley mass of bar iron which had undergone all 

pf potash mixed with a solution of alum, the operations of fmddUng and roUing, after 

After having lain in this four or five hours, being left in liquid muriatic acid, till satu- 

itis to be wrung, washed, and dried. ration, presented the appearance of a hun- 

In order to prevent gun-barrels from rust- die of fasces, whose fibres run parallel 

ing they are frequently browned. I'his is through its whole length. At its two ends, 

done by rubbing it over when finished with the points were perfectly deoiched from 

^uafortis or spirit of salt diluted with wa- each other, and the rods were altogether 

ter, and laying it by for a week or two till a so distinct, as to appear to the eye to be 

complete coat of rust is formed. A little but loosely compacted, 

oil is then applied, and the surface being II. Compounda of iron, 

rubbed dry, is polished by means of a hard 1. Oxide; of which there are two, or 

brush and a little bees' wax. perhaps three. 

The yellow spots called iron moulds, 1. The oxide, obtained either by, digest- 

which are frequently occasioned by wash- ing an excess of iron filings in water, by the 

ing ink spots with soap, may in general be combustion of iron wire in oxygen, or by 

removed by lemon-juice, or the oxalic or adding pure ammonia to solution of green 

citric acids ; or by muriatic acid diluted copperas, and drying the precipitate out of 

with five or six parts of water, but this must contact of air, is of a black colour, becoming 

be washed oil' in a minute or two. Ink white by its union with water, in the hy- 

Upots may readily be removed by the same drate, attractible by the magnet, but more 

means, If the iron mould have remained feebly than iron. By a mean of the experi- 

•o long, that the iron is very highly o^Lidi- ments of several chemists, its composition 

zed, so as to be insoluble in the acid, a so- seems to be, 

lution of an alkaline sulphuret may be ap- Iron, 100 77.82 3.5 

plied, and, after this has been well washed Oxygen, 28.5 22.18 1.0 

off. the acid will remove the stain. Whence the prime equivalent of iron comes 

♦ To the preceding details, which are se- out, we perceive, 3.5. Sir H. Davy's num- 

lected from Mr. Nicholson's work. I shall her, reduced to the oxygen scale, is 6.86, 

subjoin a short systematic view of the che- one-half of which, 3.43, is very nearly the 

mical nature and relations of iron. determination of Berzelius. But Mr. Por- 

I. Of pure iron, rett, iti an ingenious paper published in the 

Its specific gravity is 7,7^ but it may be Annals of Philosophy ' for October 1819, 

made 7.8 by hammering. Under the arti- conceives that to make the theoretical pro« 

cle QoHEsioir, the tenacity of iron is given portions relative to iron harmonize with 

in reference to other solids. In malleability the experimental results, we must consider 

it is much inferior to gold, silver, and cop- 1.75, or the half of 3.5, as its true prime 

per ; though in ductility it approach'es these equivalent, or lowest term of combination* 

metals ; for iron wires of 1-1 50th of an inch, The protoxide will then consi^ of 2 primes 

are frequently drawn. Its melting point is of iron to 1 of oxygen, 

estimated by Sir G. Mackenzie at 158^ M. Thenard, in his Traits, vol ii. p. 7[3. 

Wedge wood; the extreme heat ot our che* says, the above oxide, obtained by decom- 

mical furnaces. posing protosulphate of iron by potash or 

Dr. Wollaston first showed, that the soda, and washing the precipitate in close 
forms in which native iron is disposed to vessels with water deprived of its wr, con- 
break, are those of the regular octahedron sists, according to M. Gay-Lussac, of 100 
and tetrahedron) or rhomboid* consisting parts of iron, and ^5 of oxygen. This de- 
of these forms combined. In a specimen termination would make the atom of iroix 
possessed by this philosopher, the crystal- 4.0 ; and is probably incorrect. This pro- 
line surfaces appear to have been the re- portion is proved, he adds, by dissolving ai 
suit of a process of oxidation which has certain quantity of iron in dilute sulphuric 
penetrated the mass to a considerable depth acid, and collecting the evolved hydrogen, 
in the direction of its laminae ; but in the Now, by this method extreme precision 
specimen which is in the possession of the should be ensured. 

Geological Society, the brilliant surfaces 2. Deutoxide of M. Gay-Lussac. He 

that have been occasioned by forcible se- forms it, by exposing a coil of fine iron wire, 

paration from the original mass, exhibit also placed in an ignited porcelain tube, to a 

the same configurations as are usual in the current of steam, as long as any hydrogen 

fi-acturc of octohedral crystals, and are comes over. There is no danger, he says^ 

found in many ample metal?. This spon- of |^enerating peroxide in this experiment; 
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because iron, once In the state of deutoxide^ By Mr. Porrett, 

has no such affinity for oxygen, as to enable 4 primes iron, 7.Q 34.14 100.00 

it to decompose water. It may also^ he Z chlorine, 13.5 65. 86 192.85 

states, be procured by calcining strongly a 3. For the iodide of iron, See Iosins. 

mixture of 1 part of iron and 3 parts of the 4. Sulphurets of iron; of which, accord- 

red oxide in a stone-ware crucible, to the ing to Mr. Porrett, there are four, though 

neck of which a tube is adapted to cut off omy two are usually described, his protosut 

the contact of air. But this process is less phuret, and persulphuret. 

certain than the first; because a portion of The protosulphuret of iron exists in na- 

peroxide may escape the reaction of the ture. It has the metallic appearance of 

iron. But we may dispense with the trou- bronze, but its powder is blackish-gray. It 

ble of making it, adds M. Thenard, because is in fact the magnetic pyrites of mineralogy, 

it is found abundantly in nature. He re- which see among the Obes of iron. By the 

fers to this oxide, the crystallized specular analyses of Mr. Hatchett and Professes 

iron ore of Elba, Corsica, Datecarlia, and Proust, it seems to consist of iron, 63 

Sweden. He also classes under this oxide, sulphur, 37 

all the magnetic iron ores ; and says, that Mr. Porrett represents it as composed of 

the above described protoxide does not 2 primes iron =» 3.5 63.75 100 

exist in nature. From the synthesis of this 1 sulphur 2.0 36.25 57 

. oxide by steam, M. Gay-Lussac has deter- His deutosulphate and tritosulphate are 

mined its composition to be, as follows : 

Iron, 100 72.72 Deutos. 3 primes iron, 5.25 57 100 

Oxygen, 37.5 27.28, which Mr. 2 sulphur, 4.00 43 7S 

Porrett reconciles to theory, by represent Tritos. 4 primes iron, 7.0 54 100 

ing it as consisting of 3 sulphur, 6.0 46 86 

3 primes iron, 5.25 72.5 100 He conceives, that in Proust's experi- 

2 oxygen, 2.00 27.5 38 ments, as related in the 1st volume of Nichot 

3. The red oxide. It may be obtained son's 8vo Journal, descriptions of com* 

by igniting the nitrate, or carbonate: by pounds corresponding to those two sulphu- 

calcining iron in open vessels ; or simply rets are given. 

by treating the metal with strong nitric The protosulphuret is the cubic iron py- 

acid, then washing and diying the resi- rites of the mineralogist. Itconsista^by Mr* 

duum. Colcothar of vitriol, or thorough Porrett, of 

calcined copperas, may be considered as 1 prime iron, 1.75 46.5 100.0 
peroxide of iron. It exists abundantly na* 1 sulphur, 2.00 53.5 114.2 ; and 
tive in the red iron ores. It seems to be a the mean of Mr. Hatchett's celebrated expe* 
compound ot, By Mr. Porrett. riments on pyrites, published in the PhiL 
Iron, 100 70 ==» 4 primed. Trans, for 1804, gives of iron, 100 
Oxygen, 45 30 = 3 primes. sulphur, 113 
% Chlorides of iron; of which there are 5. Carburets of iron. These compounds 
ttro, first examined in detail by Dr. Davy, form steel, and probably cast iron ; though 
The protochloride may by procured by the latter contains also some other ingre* 
heating to redness, in a glass tube with a dients. The latest practical researches on 
vety small orifice, the residue, which is ob- the constitution of these carburets, are those 
tuned by evaporating to diynessthe green of Mr. Daniell, above quoted, 
muriate ofi^on. It is a fixed substance, re- A mass of steel just taken &om the cruci- 
qj^ring a red heat for its fusion. It has a ble in which it had been fused, was subject- 
grayish variegated colour, a metallic splen- ed to the action of muriatic acid. It was of 
dour, and a lamellar texture. It absorbs a radiated texture. When withdrawn from 
chlorine when heated in this gas, and be- the solvent, it presented a high crystalline 
comes entirely converted into the volatile arrangement, composed of minute brilliant 
deutochloride. It consists; by Dr. Davy, of plates. A bar of steel of an even granular 
Iron, 46.57 iracture being broken into two, the pieces 
Chlorine, 53.43 \i^ere heated in a furnace to a cher^-red. 
By Mr. Porrett, In this state one of them was plunged into 
2 primes iron, 3.5 43.75 100.0 cold water, and the other allowed to cool 
1 chlorine, 4.5 56.25 128.7 gradually by the slow extinction of the fire. 
The deutochloride may be formed by the They were then both placed in muriatic 
combustion of iron wire in chlorine gas, or acid, to which a few drops of nitric acid had 
by gently heating the green muriate in a been added. The softened piece of steel 
glass tube. It is the volatile compound, was readily attacked j but it required a pe- 
described by Sir H. Davy in his celebrated riod five times greater to saturate the acid 
Bakerian lecture on oxymuriatic acid. It with the hard piece. Whenthesolvent had 
condenses after sublimation, in the form of ceaj^d to act on both, they were examined, 
small brilliant iridescent plates. The hard steel was exceedingly brittle, its 
It consisU, by Dr. H^yy, of iron, 35.1 surface was covered with small cavities like 

chlorine) 64,9 wona-eaten wood, but its texture waa verv 
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compact, and not at all strkted* Hie other porous spongy substance, untouched b^ 

piece was inelastic and flexible, and pre- the menstruum. It was easily cut off by a 

sented a fibrous and wavy texture. On this knife ; had a dark gray colour, somewhat 

texture, the excellence of iron for roechan- resembling plumbago, and when placed in 

ical purposes is known to depend ; and the considerable quantity on blotting paper to 

parts not fibrous are thrown off by the pro- diy, it spontaneously heated, ignited and 

cesses ofpuddling and hammering. By cut- scorched the paper. Its properties were 

ting the iron barslnto short pieces repeated- not impaired by being left for weeks in the 

1y, tying them in bundles, and weldins^ them solution of iron, or in water. After a series 

together, a similar interlacement of fibres of elaborate analytical experiments, Mr. 

is given to this valuable metal, as to flax and Daniell infers the composition of this cast- 

iierop, by cardin|f and spinning. May not iron to be, 

^e superior quahty of the Damascus sword Iron, 84.66 

blades, which is still a problem, says Mr, ■pareionma.itg^ 15^4. J **^®^ 10.45 

DanieU, to our manufacturers, be owing to o'cig»"»w«'» a».o» ^ double carbu r. 4.91 
some such management? A specimen of 15.34 

^Ute cast htm, of a radiated fracture, took Xnd 100 grains of the double carburet of 

just three^times as long to saturate a given iron and sUex upon an average of 5 experi- 

portion of acid, as a cube of ^ay cast irrnij ments, gave the following results : 

or a mass of *ar iron. Its texture, after this Red oxide ^ «, « oq n ui i. • j 
action, appeared to be composed of a con- of iron, 5 "" "lacK oxide 

genes of plates, aggregated in various po- silex, 22.3 - 20.6 oxide of siUcium ? 

sitions, sometimes producing stars upon Quboa, 51.4 — 51.4 
the surface, from the intersection of their iSTq \(^o ' 

edees. A small bar of coldshort iron, ex- auu^.,«k *.^1 ^^i^^l ^j'v^ • sx, 

ceedingly brittle, and presenting in its frac- „,^I?: A? .Il^^^tf ^^TT '"» *^* 

»ure bnght and potisfied surfaces, resem- f *5f"'? *^^, ''J°J^ *!* '"^ " ."°* »<=- 

bUng anLony. after the action of the acid S.^rvl?1fl i„^^.^S^^^i*^ 

proved to be ^fibrous. KxoA^ hot, hort iron SX^,"*^ S?l « M? Kll ^^^f 

^ MM. BerzeHus and Stromeyer produced ^*^°1 ^^^^ tIv part, on an average. By 

% compound, which they consider as a com- ©nclpMng: diamonds m cavities of soft iron, 

bination of iron, carbon, and sificium, the ^^ igniUng ; the former disappeared, and 

unknown basis of silica. They mixed into a ^« inner surface of Ae latter was convert- 

paste with gum or linseed oil, veiy pure f^^^}^ ^«f!- Mr- Clouet makes the car- 

fron, Mlex, and charcoal, and heated the ^*>" »» «^,^ '«>" - ♦ *1*^1 "^""^^ ^^ij^t. 

mixture very intensely in a covered cruci- ^^^ Berzehus makes the latter species a 

We. They inferred that silicium, in the me- ^®^ complex compound. A specimen of 

tallic or inflammable state, existed in the very pure cast iron analyzed by him, yielded, 
product, because the sum of the iron and ^P* 90.83. 

silex extracted from the alloy, very sensi- Silicium, 0.50 

bly exceeded the total weight of the alloy ; Magnesium, 0.20 

because the alloy gave a much greater Mang^ese, 4.57 

auantity of hydrogen, with muriatic acid. Carbon, 3.90 

lan the iron alone which it eontained 100.00 

would have afibrded ; and because there is •• ** i. x t • ^ j • • 

no known combination of a metal with an , Mr. MuAet has inserted m several vo. 

earth, which requires die successive opera- lumesof thePhd.MaMzine,manyexceUent 

iion of the most powerftd agents to decom- P?P«" ^» ^^^ "^""^^^^c^ habitudes 

*ose it, as this alloy did. The colour of this f'^^' In the 5th volume of the Manches- 

lompound was that of common steel. *^' 5*TS1!V fJ*^ account of the process 

The quantities of the component parts, Pf ** »* Sheflield for converting cast iron 

kowever, of this alloy, differed very {nate- ?**^ ^^JT'aI^ pure iron into steel, ^ 

rially,frJm those of the purified carburet been pubhshed by Mr. Joseph Colher. He 

•btiSned from cast iron. The former varied h"fri^«n ^^wing of the steel fiunace o^ 

from the proportions of cementation. I regret ^at the hmits of 

Iron. 85.3 to 96.1 ^^ ^^^'^ P'®^®"^ ™« .^P transcnbing 

Silicium, 9.2 2.2 *«*^ ^»*«*^^« ,S^"*2"" u*^*'"!^, * /5u 

Carbon 5 3 16 merely annex Mr. Muschefs table of the 

The artificial compound was highly mag- Propwtiowi of carbon corresponding to dif- 

jietical, while the triple carburSt Is not. ^««»* carburets of iron. 

Mr. Daniell, in examining by solution in rjiT Soft cast steel. 

acid, a cube of gray cast iron, obtuned a t^ Common cast steeK 
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-J^ The sam^ but harder. 4ihcii inmelted tallow, wiping the 8at&6e» 

1 xh- «xn,« ♦«« ko- J fi«. j«.^*»« ** *^® **°*® ^""^ ^i^ * hempen brush. 

^ The same too hard for drawing. veiy curious and instructive experiment* 

■SJ White cast iron. ^^ ^^ alloys of steel with several metals, 

ITT M^^t^A «o«* -^^ ^^^ * ^^^^ *o improve cutting instruments 
7 Mottled cast iron. and reflecting liirrors, have been lately 
T7 Black cast iron. made in the laboratoiy of the Royal Insti- 
Graphite or plumbago, is also a carburet *?**«"» ^^ ^^^h an account is inserted in 
of iron ; containing about 10 per cent of "le JStli number of the Journal of Science, 
metal, which caUing the prime of iron 1.75, ^^y^ <>? f^eel with pktinum, rhodium, 
makes it a compound of 21 primes of car- ^^^ ^^ ""^kel may be obtained, when the 
bonto 1 of metal. This congregation of *»eat>s sufficient y high. This is so re- 
carbonaceous atoms, by a singubir enough mjrkable with pktinum, that it will fuse 
coincidence, is precisely that assigned by ^J.^^ ^ contact with steel, at a heat at 
Dr. Thomson, in his analysb of cosd, as the ^"^?J* ^^ ^®^* itself is not affected, 
number clustered round azote, a body whose "^^^^^ ^ «>°?e very curious circumstan- 
atomic weight is also 1.75. See AtmaU of ce^ attending the allov of silver. If steel 
PfdLfor August 1819, p. 93. This analogy ™ ^^l ?« *ept i" lusion together for a 
may perhaps be regarded, by those who ^^^^ ^ t»ine, an alloy is obtained, which 
hunt after harmonic numbers, as at once a appears to be veiy perfect, while the me- 
demonstration of the atom of iron being taUareinthefluidstate; but on solidifying 
1.75 ; and of an atom of carbon requiring ^^ *^®5"2?' globules of pure silver are ex- 
for saturation 21 atoms of a substance, P^^sed from the mass, and appear on the 
whose prime equivalent is to ite own, as fj™^® ? *"^ button. If an alloy of this 
1.75 is to 0.75. It is, however, rather un- *i"d be forged into a bar, and then dissect- 
lucky for this fancy, that cyanogen or prus. ^^ by the action of dilute sulphuric acid, 
sine has been discovered. ^^ ^^^^^^ appears not in combination with 
Pure iron becomes instantly magnetic, ^« steel, but in threads throughout the 
when presented to a magnetic bar; and as ™*^5 ^ *"** *"® whole has the appearance 
speedSy loses its magnetistn, when the bar ?^ * bundle of fibres of sUver and steel, as 
is withdrawn. Its coercive power, in reast- « ^^V *^ad been umted by welding. The 
ing the decomposition or recomposition of appearance of these silver fibres is very 
the austral and boreal magnetisms, is ex- beautiful ; they are sometimes one-eighth 
tremely feeble. But when iron is combined «>f an inch m length, and suggest the idea 
with oxygen, carbon, sulphur or phospho- of giving mechanical toughness to steel, 
rus, it acqmres the magneto-coercive virtue, where a veiy perfect edge may not be re- 
which attains a maxunum of force, with cer- quired. The most interesting result is the 
tain proportions of the constituents, hither- following :— When 1 of sUver and 500 steel 
(o undetermined. Mr. Hatchett is the only y«J« properly fused togeUier, a very per- 
chemist who has adverted to this subject, in fo<^ *>«tton was produced; no silver ap- 
a philosophical manner.—" Speaking gene- peared on its surface ; when forged and dis- 
lally of the carburets, sulphurets, and phos- sected by an acid, no fibres were seen, al. 
phurets of iron, I have no doubt," says he, though eiwmined by a high magnifying 
"but that, by accurate experiments, we power. The specimen forjfed remarkably 
shall find, that a certain proportion of the well, although veiy hard ; it had, m every 
ingredients of each, constitutes a maximum respect, the most favourable appearance, 
in the magnetical power of these three bo- By a delicate test, every part of the bar gave 
^eg» silver. This alloy is decidedly superior to 
The most useful alloy of iron, is that with the very best steel, and this excellence is 
tin, in tin-plate. The surface of the iron unquestionably owing to combination with 
plates is cleaned first, by steeping in a crade a minute portion of silver. It has been re- 
bran-vinegar, and then in dUute sulphuric peatedly made, and always with success* 
acid ; after which they are scoured bright Vanous cutting tools have been made from 
with hemp and sand, and deposited in pure it of the best quality. Mr. Stodart, a very 
water, to prevent oxidation. Into a pot, eminent cutier, assisted at these expen- 
containing equal parts of grain and block- ments, which must give the pubhc confi- 
tin in a stote of fusion, covered with taUow, dence in theu- practical results, 
the iron pUtes are immciaed in a vertical Equal parts by weight, of platinum and 
direction, having been previously kept for steel, form a beautiful alloy, which takes a 
about an hour in melted tallow. From 300 fine polish, and does not tarnish ; the colour 
to 400 plates are tinned at a time : each par- ia the finest imaginable for a mirror. The 
eel requires an hour and a half for mutual sp. gP- of this beautifiil compound is 9.862. 
incorporation of the metals. After lifting The proportions of platinum that appear to 
out the tinned plates, the stria are removed improve steel for edge instruments, are from 
from their surfaces, and under edges, by 1 to 3 per cent. While an aUov of 10 pla- 
subsequent immeraon in melted tin, and tinum with 80 steel, after lying many 
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Montiis etposed, had not a speck on iti war* 
face; an alloy of 10 nickel with 80 plati- 
num, was in the same tnrcumstances cover- 
ed with rust. 

The alloys of steel with rhodium, would 
prove highly valuable, were it not for the 
scarcity of the latter metal. 

There is a species of steel made in India, 
called Tvootz, possessed of excellent quaU- 
ties, which seems to have been successfully 
imitated in these late experiments at the 
Royal Institution. In a previous number 
of the same Journal, (14th), Mr. Faraday 
had detailed a minute, and apparently, a 
very accurate analysis, operated on a part 
of one of the cakes of wootz, presentea by 
the Right Hon. Sir Joseph Banks, to Mr. 
Stodart. 460 grains eave 0.3 of a grain of 
nlex, 0.6 of a grain of alumina. 420 grains 
of the best English steel, furnished b^ Mr. 
Stodart, afforded no earths whatever. The 
imitative synthesis was performed in the fol- 
lowing way : — 

Pure steel in small pieces, and, in some 
instances, good iron being mixed with char- 
coal powder, were intessely heated for a 
long time. Thus, carburets, having a dark 
green metalHc colour, were formed, highly 
ciystallized, resembling somewhat the black 
ore of tellurium. When broken, the facets 
of small buttons, not weighing more than 
500 grains, were frequently above the 
eighth of an inch in width. The results of 
several experiments on its composition, 
which appeared very uniform, gave 94.36 
iron + 5.64 carbon. This being broken 
and rubbed to powder in a mortar, was mix- 
ed with pure alumina, and the whole in- 
tensely heated in a close crucible for a con- 
nderable time. On being removed from 
the furnace and opened, an alloy was ob- 
tained of a white colour, a close granular 
texture, and very brittle. This, when ana- 
lyzed, gave 6.4 per cent, of alumina, and 
a portion of carbon not accurately estimat- 
ed. 700 of good steel, Avith 40 of the alu- 
mina alloy, were fused together, and formed 
a very good button perfectly malleable. 
This, on being forged into a little bar, and 
the surface polished, gave, on the applica- 
tion of sulphuric acid, the beautiful damask, 
peculiar to wootz. A second experiment 
was made with 500 grsuns of the same steel, 
and 67 of the alumina alloy, which also 
J)roved good. It forged well, andg^ve the 
damask. This specimen had all the appre- 
ciable characters of the best Bombay wootz. 
It is highly probable, that the much admir- 
ed sabres of Damascus, are made from this 
steel; and if this be admitted, there can be 
little reason to doubt, that the damask itself 
is merely an exhibition of crystallization. 
Wootz requires for tempering, to be heated 
fuDy 40^ F. above the best English cast 
steel ; and affords a€ner and more durable 
edge. 

When soft steel is ignited to a cherry- 
red, and suddenly plunged in cold water, 



it 18 vendered lo hard as to resist the H^e^ 
and nearly as brittle as glass. The temper- 
ing of steel consists in reducing this exces- 
sive hardness to a moderate degree, by a 
gentle heating, which also, restores its 
toughness and elasticity. In the yearl789f 
Mr. Hartley obtained a patent fur a ^ode 
of tempering cutting instruments of seel, 
by immersion in oil, heated to a regulated 
temperature, measured by a thermometer. 
This was certainly a great improvement, 
both in point of precision and despatch, on 
the common method of heating the instror 
ment over a flame, till u certain colour, pro- 
duced by a film of oxide, appears on its sur- 
face. These colours are. 
At 4Sj^ F. a ver> faint yellow, for lancets. 
450 a pale straw-colour for razors 

and surgeons* instruments. 
470 a full yellow, for penknives. 
490 a brown colour, for scissars and 
chisels for cutting cold iron. 
510 a brown, with purple spots, for 

axes and plane-irons. 
530 a purple, fur table-knives and 

llirge shears. 
550 a bright blue, for swords, watch- 
springy truss-springs, aud 
bell-springs. 
560 a full blue, for small fine saws» 

daggers, «jc. 
600 dark blue, verging on black, is 
the softest of all the grada- 
tions; when the metal be- 
comes fit only for hand and 
pit-saws, which must be soft, 
that their teeth may bear 
sharpening by the file, and 
setting by the hammer, or 
pliers. 
If the steel be heated still further, it be- 
comes perfectly soft. When tools having a 
thick back and thin edge, like penknives, 
are to be tempered, .they are placed with 
their back on a plate of hot iron or on hot 
sand; otherwise they would become too 
soft at the edge, before the backs would be 
sufficiently heated. To prevent warping 
of long blades, or bars for magnets, they 
are generally hardened by being plunged 
vertically into water. It is evident, that 
melted pewter, covered with grease, may 
be used instead of hot oil for tempering 
steel ; the heat being regulated by a ther- 
mometer. 
Sdlta of iron. 

These salts have the following general 
characters : — 

1. Most of them are soluble in water; 
those with the protoxide for a base, are ge- 
nerally ciystallizable ; those with the per- 
oxide, are generally not ; the former are 
insoluble, the latter soluble in alcohol. 

2. Ferroprussiate of potash throws down 
a blue precipitate, or one becoming blue in^ 
the air. 

3. Infusion of galls |^ves a dark purple 
precipitate, or one becoming so in tne air. 



iRo mo 

4. Hydrosu^hnret of pota«li or •mmoni* the valttable inyesti^tionB of M. R<^k|iiet 
^ives a black precipitate; but sulphuretted on the nature of pruBsian blue, published 
hydrogen merely deprives the solutions of in the 12th vol. ^ the ^rm. tie Ckume^ H 
iron of their yellow-brown colour. Phynque. 

5. Phosphate of soda gives a whitish When sulphuric acid is added to prus- 
precipitate. si an blue, it makes it perfectly white, ap- 

6. Benzoate of ammonia, yellow. parently by abstracting its water; for the 

7. Succinate of ammonia, flesh-coloured blue colour returns on dilution of the acid, 
with the peroxide. and if the strong acid be poured off, it 

1. Protaeetate of irti forms small pris- yields no traces of either prussic acid or 
matic crystals, of a green colour, a sweet- iron. On submitting pure prussian blue 
ish styptic taste, and a sp. gr. 1.36& for some time to the action of sul|ihuTetted 

2. Peracetate d/" irott forms a reddish- hydrogen water, small brilliant crystals of 
brown uncrystallizable solution, much Used a yellowish colour appeared, which became 
by the calico printers, and prepared by blue in the air, and were protoprussiate of 
keeping iron-turnings, or pieces of old iron: M. Robiquet has succeeded in ob- 
iron, for six months immersed in redistil- tainiiig the acid of prussian blue in a wUd 
led pyrolignous acid. See Acid (Acetic) crystalline ttate, by a different process from 

3. Protarteniate of iron exists native in Mr. Porrett's. Strong muriatic acid, in 
crystals, and may be formed in a pulveru- large quantity, being mixed with pure 
lent state, by pouring arseniate of ammo- prussian blue, and left for some time, the 
nia into sulphate of iron. It is insoluble, sediment becomes of a green colour, and 
and consists, according to Chenevix, of .38 then yellow. If water be added to this 
acid, 43 oxide, and 19 water, in 100 parts, mixture, it is again rendered blue; but if 

4. Perarteniette of iron may . be formed no water be added, and if it be allowed te 
by pouring arseniate of ammonia into per- stand in a narrow vessel, the sediment falls 
acetate of iron; or by boiling nitric acid to the bottom, and a deep red-brown solu- 
on the protarseniate. it is insoluble. tion coyers it This is an acid solution of 

5. AnUmaniateof iron is white, becom- muriate of iron, and cannot be made to 
ing yellow, insoluble, produce a blue by any method tried. The 

6. Borate^ pal© yellow, insoluble. sediment was allowed to contract itself for 

7. Benzoate, yellow, do. several days, and the supernatant liquor 

8. Protocarbonatef greenish, soluble. being drawn off by a little syphon, the 

9. Percarbonate, brown, insoluble. washing was then repeated with concen- 

10. Chromate, blackish, do. trated muriatic acid as before, until the 

11. Protocitrate, brown crystals, soluble, process was supposed to be complete. The 

12. Protoferropruoaiate, white, insoluble, magma was now collected into a capshle, 

13. Perferropruaaiate, blue, do. and placed in a receiver, containing much 
This constitutes the beautiful pigment lime, to dry. When dry it was digested 

called prussian blue. When expos^ to a in alcohol, filtered and evaporated sponta- 

heat of about 400°, it takes fire in the open neously, and a number of small crystals 

air; but in close vessels it is decomposed, were obtained. I'hese crystals were se- 

apparently into carburetted hydrogen, wa- parated, washed in fresh alcohol, and again, 

ter, and hydrocyanate of ammonia, which crystallized; and were then the pure acid 

come over; while a mixture of charcoal of prussian blue, or the ferrochyazic acid 

and oxide of iron remains in the state of of Mr. Porrett. 

a pulverulent pyrophorus, ready to become These .crystals appear at times to be te- 

inflamed with ccmtact of air. \ have alrea- trahedraJ; they are white when pure; but 

dy considered the constitution of prussian become slightly blue by exposure to the air. 

blue, in treating of the Acid (Fxaao- They have no odour; their taste is acid and 

raussic); and have little farther to add peculiar, without being like that of prus- 

to what is there stated concerning this in* sic acid. They are soluble in water and 

tricate compound. 1 perceive that Dr. alcohol. The colourless solution produces 

Thomson has recently published (Ann. of an immense precipitate of pnissian bliie, 

Phil, for September 1820) a new igneous in persulphate of iron. The acid perfectly 

analysis of pnissian blue. He gives now saturates potash, and produces the com« 

satisfactory evidence, that hydrocysmate of mon triple prussiate of potash. If it be 

ammonia is one of the products, which his heated, a considerable quantity of -prussic 

former short notice left somewhat in doubt, acid first passes off, the remainder becomes 

But tiie details of his analysis are blended of a deep blue colour, and insoluble.— 

witli so many theoretical suppositions, that W^hen heated in close vessels, the prussic 

instead of clearing up the matter, they acid is given off as before, perfectly pure, 

seem to involve it in greater mystery. and no other effect takes place, if the tera- 

I shall avul myself, however, of this op- perature be below that of boiling mercury. 

portuni^ of presenting my readers with The residue is yellowish-brown, but be- 

voL. n. ir 
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eomet iie«riy black in th« ftirt it contaias S3. Ptrpk^f^haie, wb^ inaolidble. 

ammonia* and the iron ia in such a state of 24i> Pro/Mucdnote, brown crystalay aolu* 

combinatioB, that it ia not affected either ble. 

by sulphuric acid or the msg^t. If this 25. PenuceiiUiU, brownish<«ed9 inac^a- 

residuum be heated atiU higher, then prus* ble. 

aic acid in small quantities, and hydrogen 26. ProtMulphatet green vitriol, or cop- 

and azote, in the proportion of one to two, peras. It is generaUy formed by exposing 

come off, and charcoal and metallic iron oatiTe pjrrites to air and moisture, when 

remain. No carbonic acid is found in this the sulphur and iron both absorb oxygen* 

experiment; hence the iron is in the me- and form the salt There is, however, an 

tallic state in the acid. M. Robiquet con- excess of sulphuric acid, which muat be 

cludea from thia experiment, that the pe- saturated by digeating the lixivium of the 

culiar acid is a combination of prussic acid decomposed pyrites with a quantity, of iron 

and cyanuret (pruaside) of iron, formed by plates or turnings. 

affinities so powerfiil, that the poisonous It forms beautiful green crystals, which 

properties of the prussic acid are entirely are transparent rhomboidal prisma, whose 

neutralized and lost. laces are rhombs with angles of 79^ SXf 

<at results," says M. Robiquet, "from and 100^ !(/ inclined to each other at aa* 

what has been said, — gles of 98® Sr and 81® 2a'. Sp. gr. 1.84. 

<* 1. That potash is an essential element Its taste is harsh and styptic. It reddens 

in the white prussiate of iron. vegetable bluea. Two parts of cold and 

** 2. That the protojurussiate ,of iron ia three-fourths of boiling water dissolve it. 

slightly soluble in water, capable of being It does not dissolve in alcohol. Expoaure 

crystallized, and of a yellow colour. to air converts the surface of the cnrstals 

*' 3. That the acid of prussian blue, and into a red deutosulphate. A moderate 

of triple prussiates in general, is a combi- heat whitens it, by separating the water of 

nation of iron, cyanogen, and prussic acid, crystallization, and a stronger heat drives 

*' 4. That Prussian blue, and die triple on the sulphuric acid. Its constituents are 

prnssiates in general* are, formed of a cya- 3&9 acid, 28.3 protoxide, and 45 water, 

nuiet and a hydrocyanate (a pmsaide utd according to Berzelius; consisting, by Mr. 

prussiate). Porrett'a viewa, of 1 prime acid •4- 2 oxide 

<* 5. That it is probable that prussian -|. 7 water, 

blue owes its colour to a certain quantity S^. Permdphate* Of this salt there aeems 

of water." to be four or more varieties, having a fer- 

These curious, detuls of M. Robiquet reous base, which consists, by Mr. Porrett, 

have the air of chemical research, and do of 4 primes iron -^ 3 oxygen = 10 in 

him much honour. weight, from which theii: constitution may 

I consider Mr. Porretf s pvocess for ob- be learned, 

taining crystallized ferroprussic acid to be The tartrate and pertartrate of iron may 

more elegant than M. Robiquet's. He dia- also be formed; or, by digesting cream of 

solved 58 gr. of crystallized tartaric acid tartar with water on iron filings, a triple 

in spirit of wine, and poured the solution salt may be obtained, formerly called tar- 

into a phial containing 50 gr. of ferruretted tarized tincture of Mars, 

chyazate of potash dissolved in 2 or 3 Iron is one of the most valuable articles 

drachms of warm water: by this prpcess of the materia medica. The protoxide acts 

the whole of the tartaric acid will combine as a genial stimulant and tonic, in all cases 

with, and precipitate the potash, in the of chronic debility not connected with or- 

atate of supertartrate of potash, and the ganic congestion or inflammation. It is 

alcoholic fluid will contain nothing but fer- peculiarly efficacious in chlorosis. It ap- 

nuretted chyazic acid, which may be ob- pears to me that the peroxide and ita com- 

tained from it, in small crystals, generally binations are almost uniformly irritating, 

resembling a cube, by spontaneous evapo- causing heartburn, febrile heat, and quick- 

ration.^^nno^ of PbHotophy for Septem- ness of pulse. Many chalybeate mineral 

ber 1818. waters contain an exceedingly minute 

14. Proto^aHaie, colourless, soluble. quantity of protocarbonate of iron, and yet 

15. PergaUatCf purple, insoluble. exercise an astonishing power in recruiting 

16. Proiomuriate, green crystals, very the exhausted frame. I believe their vir. 
soluble. tue to be derived simply from the metal 

17. Permuriate^ brown, uncrystallizable, being oxidized to a minimum, and diffused 
very soluble. See the cMoridM ^f iron pre- by the agency of a mild acid through a 
viously described. great body of water, in which state it is 

18. ProtoiUtrate, pale green, soluble. rapidly taken up by the lacteals, and spee- 

19. J^rrUtrate, brown, do. dily imparts a ruddy hue to the wan coun- 

20. Protoxalate, green prisms, do. tenance. I find that these qualities may be 

21. Peroxalate, yellow, scarcely soluble, imitated exactly, by dissolving 3 grains of 

22. ProtophoBphate, blue, insoluble. sulphate of iron, and 60 of bicarbonate of 
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potash^ in a quart of cool water, with agi- The parts of which it is compoied, par. 

tationSin a close Tessel.* ticularly the sounds^ are tsJcenSfrom the fish 

* laov-FiiiNT. EeisenkieseL— •ITerfitfr. while sweet and fresh, slit open, washed 
Colours, brown and ' red. Massive, and from their slimy aordea, divested of a very 
crystallized in small equiangular six-sided thin membrane which envelops the sou&d, 
prisms, acuminated on botli extremities. It and then exposed to stiffen a little- in the 
occurs commonly in small angulo-granular air. In this state they are formed into rolls 
distinct concretions. Lustre, vitreo-i*esi< about the thickness of a finger, and in 
nous. Fracture small concholdal. Opaque, length according to the intended size of 
Gives sparks with steel. Rather difficultly the staple: a thin membrane is generally 
frangible. Sp. gr. 3.6 to 3.8. Infusible, selected for the centre of the roll, round 
Its constituents are 93.5 silica, 5 oxide of which the rest are folded alternately, and 
iron, and 1 volatile matter. The red iron- about half an inch of each extremity of thift 
flint contains 31.7 oxide of iron, and 76.8 roll is turned inwards. 

ulica. tt occurs in veins in ironstone, and Isinglass is best made in the summer, as 

in trap*rocks, near Bristol, in the island of frost g^ves it a disagreeable colour, de* 

Rathlin, at Dunbar, and iii many parts of prives it of weight, and impairs its gelati- 

Germany.— ^oiiietMt.* ikous principles. 

* IsATxs TiNCTOKXA. The plant used Isinglass boiled in milk forms a mild nu- 
fbr dyeing, called -woadJ^ tritious jellt, and is thus sometimes em« 

* IsBBiNE. Colour, iron-bkck. In small ployed medicinally. This, when flavoured 
obtuse angular grains. Lustre splendent by the art of the cook, is the blanc-manger 
or glistening, an^ metallic. Fracture con- of our tables. A solution of isinglass in 
choidaL Opaque. Harder than feldspar* water, with a very small proportion of some 
Brittle. Retains its colour in the streak, balsam, spread on black silk, is the court- 
Sp. gr. 4.6. It melts into a bladcish-brown plaster of the shops. 

glass, idiich is slightly attracted by the Ivory. The tusk, or tooth of defence of 
magnet. The mineral acids have no effect the male elephant. It is an intermediate 
on it, but oxalic acid extracts a portion of substance between bone and horn, not ca- 
the titanium. Its constituents are 48 oxide pable of being softened by fire, not altoge- 
of titanium, 48 onde of iron, and 4 ura- ther so hard and brittle as bone. Some- 
nium» by Dr. Thomson's analysis of the times it grows to an enormous size, so as 
iserine, found in lihe bed of the river Don, to weigh nearly two hundred pounds, 
in Aberdeenshire; but, by Klaproth, it con- The entire tooth is of a yellowish, brown- 
sists of 38 oxide of titanium, and 73 oxide ish, and sometimes a dark-brown colour on 
of iron. On the continent it has hitherto the outside: internally white, hollow to- 
been found only in the lofty Riesengebirge, wards the root, and so far as was inserted 
near the origin of the stream called the into the jaw, of a blackish-brown colour. 
Iser, disseminated in granite sand; and in The finest, whitest, smoothest, and most 
aUuvial soil along with pyrope in Bohemia, compact ivory comes from the island of 
— Joffirfftfon.* Ceylon. The grand consumption of this 

Isinglass. This substance is almost commodity is for making ornamental uten^ 
wholly gelatin; 100 grains of good dry sils, mathematical instruments, cases, box- 
isinglass containing rather more than 98 es, balls, combs, dice, and an infinity of 
of matter soluble in water. toys. The workmen have methods also of 

Isinglass is made from certain fish found tinging it of a variety of colours, 

in the Danube, and the rivers of Muscovy. Merat Guillot obtained from 100 parts of 

Willoughby and others inform us, that it ivory, 34 gelatin, 64 phosphate of lime. 

Is made of the sound of the beluga; and and 0.1 carbonate of lime. 

Neumann, that it is made of the Huso Gerr The coal of ivory is used in the arts un- 

manorum, and other fish, which he has fre- der the denomination of ivory-black. Par- 

quently seen sold in the public markets of ticular vessels are used in the manufactory 

Vienna. Mr. Jackson remarks, that the of the pigment, for the purpose of render- 

sounds of cod, properly prepared, afford ing it perfectly black, 

this substance; and that the lakes of Ame- Some travellers speak of the tooth of 

rica abound with fish from which the very the sea-horse as an excellent ivory; but it 

finest sort may be obtained. is too hard to be sawed or wrought hke 

Isinglass receives its different shapes in ivory. It is used for making artificial 

the following manner: — teeth. 
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K\LI. See PoTAiH. boiling^. A» doth it more dense tfasn weoU 

Kaolin. The Chinese name of po^ either spim or in the fleeoe, it requires 

celaSn clay. one-lburth less of the salts in the boiling>9 

Kbdria Tbhrbstrii. Barbadoes tar. and of kermes in the bath. 
See BiTUMKir. The colour that kermes imparts to wocd 

* Kklp. Incinerated sea»weed. See has much less bloom than the scarlet made 

Soda.* with cochineal; whence the latter has g«<- 

Kermes (coccut illicig, Lin.) is an insect nerally been preferred, since the art of 

found in many parts of Asia, and the south heightening its colour by means of Bolu- 

of Europe. tion of tin has been known. 

On account of their figure, they were a Kekmes Mineral. See Avtimoky. 
long time taken for the seeds of the tree * Kiffekill. See Mbbrsghaum.* 
on which they live; whence they were call- * Kx hate or Limb. A Salt which forms 

ed graim of kermet. They also bore the 7 per cent of cinchona. See Acid (Kinic).* 
name of vermilion. Kino. A few years ago this was intro- 

To dye spun worsted with kermes, it is duced into our shops and medical practice 

first boiled half an hour in water with by the name of a guw; but Dr. Duncan has 

bran, then two- hours in a fresh bath with shown that it is an extract. * It contains 

one-fifth of Roman alum, and one-tenth of also a species of tannin, whence it is used 

tartar, to which twtr water is commonly av an astringent in diarrhseas* * 
added; after which it is taken out, tied up * Klbbschiefer. Adhesive slate.^ 
in a linen bag, and carried to a cool place, * Konite. See Conite.* 
where it is left some days. To obtain a * Koumiss. A vinous liquid, which the 

full colour, as much kermes as equals Tartart make by fermenting mare's milk, 

three-fourths, or even the whole of the Something similar is prepared in Orimey 

weight of the wool, is put into a warm and Shetland.* 
bath, and the wool is put in at the first Kupfbr Nickel. See Nxckbl. 



LABDAKUM. A resin of a species of minute. Lastly, there are many qualities 

cistus in Candia, of a blackish colour, in the several agents, of which no just no- 

The country people collect it by means of tion can be given by writing, and which 

a staff, at the end of which are fastened are perfectly well known as soon as they 

many leather thongs, which they gently have been once made to strike our senses, 

strike on the trees. They form it into cy- ' Many people think, that a laboratory le- 

lindrical pieces, which are called labdanum vel with the ground is most convenient, for 

in tortis. It is greatly adulterated by the the sake of water, pounding, washing, &c. 

addition of black sand. It has been used It certainly has these advantages; but it is 

in cephalic and stomachic plasters and also subject to very great inconvenience 

perfumes. from moisture. 

Laboratory. A place properly fitted Constant moisture, though not very con- 
up for the performance of chemical opera- siderable and sensible in many respects, is 
tions. a very great inconvenience in a chemical 

As chemistry is a science founded en- laboratory. In such a place, moat saline 

tlrely on experiment, we cannot hope to matters become moist in time, and the in- 

understand it well, without making such scriptions fall off, or are efiTaced; the bel- 

experiments as verify most of the known lows rot; the metals rust; the furnaces 

fundamental operations, and also such as moulder, and every thing almost spoils, 

reasoning, analogy, and the spirit of inqui- A laboratory, therefore, is more advan- 

ry, never fail to suggest to those, whose tageously placed above than below the 

taste and suitable talents lead them to this gt*ound, that it may be as dry as possible, 

essential part of experimental philosophy. The air must have free access to it; and it 

Besides, when a person himself observes, must even be so constructed, that, by 

and operates, he must perceive, even in means of two or more opposite openings, 

the most common operations, a great vari- a curj-ent of air may be admitted, to carry 

ety of small facts, which must necessarily off any noxious vapours or dust. 
be known, but which are not mentioned In the laboratory a chimney ought to be 

either in books or in memoirs, because they constructed, so high that a person may ea- 

are too numerous, and would appear too sily stand under it, and as extensive as is 
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possible; that is, from one wall to another, tions; in « word, whatever does not require 
The funnel of this chimney ought to be as fire, excepting that of a lamp, 
high as is possible, and sufficiently con- In convenient parts of the laboratory are 
tracted to make a good draught. As char- to be placed blocks of wood upon mats; one 
coal only is burnt under this chimney, no of which is to support a middle-sized iron 
soot is collected in it; and therefore it need mortar; another to support a middle-sized 
not be so wide as to allow a chimney- marble, or rather hard stone mortar; a third 
sweeper to pass up into it. to support an anvil. Near the mortars are 
Under this chimney may be constructed to be hung searces of different sizes and 
some brick furnaces, particularly a melting fineness; and near the anvil, a hammer, files, 
furnace, a furnace for distilling with an rasps, small pincers, scissars, sheers, and 
alembic, and one or two ovens like those other small utensils, necessary to give me- 
in kitchens. The rest of the space ought tals a form proper for the several operations, 
to be filled up with stands of different Two moveable trestles ought to be in a 
heights, from a foot to a foot and a half, laboratory, which may serve to support a 
on which portable furnaces of all kinds are large filter mounted upon a frame, when 
to be placed. These furnaces are the most it is required. This apparatus is removed 
convenient, from the facility of disposing occasionally to the roost convenient place, 
them at pleasure; and they are the only Charcoal is an important article in a la- 
furnaces which are necessary in a small la- boratory, and it therefore must be placed 
boratOT^'. A double pair of bellows of mo- within reach; but as the black dust which 
derate size must also be placed as commo- flies about it, whenever it is stirred, is apt 
diousty under the chimney, or as near as to soil every thing in the laboratory, it had 
the 'place will aUow. These bellows ace better be in some place near the labora- 
sometimes . mounted in a portable frame; tory; together with some furze, which is 
which is sufficiently convenient when the very convenient for kindling fires quickly, 
bellows are not more than 18 or 20 inches This place serves, at the same time, for 
long. These bellows ought to have a pipe containing bulky things, which are not of- 
directed toward the hearfii where the forge ten wanted; such as furnaces, bricks, tiles, 
is to be placed. clay, fire-clay, quicklime, sand, and many 
The necessary furnaces are, the simple other things necessary for chemical opera- 
fnmace, for distilling with a copper alem- tions. 

bic; a lamp furnace; two reverberatory fur- Lastly, a middle-sized table, with solid 
naces of different sizes, for distilling with feet, ought to be enumerated among the 
retorts; an air or melting furnace, an es- large moveables of^ laboratory, the use 
«ay furnace, and a forge furnace. of which is to supj^K a porphyry, or levi- 
Under the chimney, at a convenient gating stone, or rather a very hard and 
height, must be a row of hooks driven in- dense grit-stone, together with a muUer 
to the back and aide walls; upon which are made of the same kind of stone. 
to be hung small shovels; iron pans; tongs; The other small moveables or utensils 
straight, crooked, and circular pincers; po- of a laboratory are, small hand rtiortars of 
kers; iron rods, and other utensils for dis- iron, glass, agate, and Wedgwood's ware, 
posing the fuel and managing the cruci- and their pestles; earthen, stone, metal, 
bles. and glass vessels, of different kinds, fun- 
To Ihe walls of the laboratory ought to nels, and measures, 
be fastened shelves of different breadths Some white writing paper, and some un- 
and heights; or these shelves may be sus- sized paper for filters; a large number of 
pended by hooks. The shelves are to con- clean straws, eight or ten inches long, for 
tain glass vessels, and the products of ope- stirring mixtiu*es in glasses, and for sup- 
rations, and ought to be in as great a num- porting paper filters placed in glass fun- 
ber as is possible. In a laboratory where nels. 

many experiments are. made, there cannot Glass tubes for stirring and mixing cor- 

be too many shelves. posive liquors; spatulas of wood, ivory, me- 

The most convenient place for a stone or tal, and glass. 
leaden cistern, to contain water, is a comer Thin pasteboards, and horns, very con- 

of the laboratory, and under it a sink ought venient for collecting matters bruised with 

to be placed with a pipe, by which the wa- water upon the levigating stone, or in mor- 

ter poured into it may discharge itself As tars; corks of all sizes; bladders and linen 

the vessels are always cleaned under this strips for luting vessels, 
cistern, cloths and bottle brushes ought to A good. portable pair of bellows; a good 

be hung upon hooks fastened in the walls steel for stinking fire; a glue-pot, with its 

near it. little brush; lastly, a great many boxes, of 

In the middle of the laboratory a large various sizes, for containing most of the 

table is to be placed, on which mixtures above-mentioned things, and which are to 

are to be made, preparations for opera- be placed upon the shelves, 
tions, solutions, prccipiutions, small filtrA- Beside these things, some substancf-- 
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mre so necessary in most chemical opera- full of these half saccesses* which icrve 
tiontf, that they may be considered as in- only to deceive the unwary, to multiply the 
stniments requisite for the practice of this number of trials, and to lead to great ex- 
science. These substances are called re- pense before the fruitlessness of the search 
agents, which see under Orbs (Anal r- is discovered. By these reflections we do 
SIS of), and Waters (Mimer al). not intend to divert from all such research- 
All metals, which ought to be very pure, es, those whose taste and talents render 
A person provided with such instruments them fit for them; on the contrary, we ac- 
and substances, may at once perform many knowledge, that the improvement of the 
chemical experiments. arts, and the discovery of new objects of 
The general observations of Macquer manufacture and commerce, are undoubt- 
upon the conducting of chemical processes, edly the finest and mOst interesting part 
are truly valuable and judicious. Method, of chemistry, and which make that science 
order, and cleanliness, are essentially ne- truly valuable; for without these ends, what 
cessary in a chemical laboratory. Every would chemistry be but a science purely 
vessel and utensil ought to be well cleansed theoretical, and capable of employing only 
as often as it is used, and put again into some abstract and speculative minds, but 
its place: labels ought to be put upon all useless to society? We acknowledge also, 
the substances. These cares, which seem that the successes in this kind of <3iemical 
to be trifling, are however very fatiguing inquiry are not rare; and that th«r aathors 
and tedious; but they are also very impor- have sometimes acquired fortunes, so much 
tant, though frequently little observed, the more honourable, as being the fruits of 
When a person is keenly engaged, experi- their talents and industry. But we repeat, 
ments succeed each other quickly, some that, in these researches, the more dazzling 
seem nearly to decide the matter, and and near any success appears, the more 
others suggest new ideas; he cannot but circumspection, and even distrust is ne- 
proceed to them immediately, and he is cessary. See Analysis, Attraction, 
led from one to another: he thinks he shall Balance. 

easily know again the products of the first The plates annexed, with the follo^ng 

experiments, and therefore he does not take explanations of them, will give the student 

time to put them in order: he prosecutes an idea of a large variety of the most use- 

with eagerness the experiments which he ful and necessary articles of a chemical 

has last thought of; and in the mean time, apparatus. 

the vessels employed, the glasses and hot- Plate 11. fig. 1. Crucibles or pots, made 
ties filled, so accumijate. that he cannot either of earth, black lead, forged iron, or 
any longer distinguisn them; or at least, platina. They are used for roasting, cal- 
he is uncertain concerning many of his cination, and fusion, 
former products. This evil is increased. Fig. 2. Cucurbits, matrasses, or bodie^ 
if a new series of operations succeed, and which are glass, earthen, or metallic ves- 
occupy all the laboratory; or if he be obliged gels, usually of the shape of an egg^ And 
to quit it for some time, every thing then open at top. They serve the purposes of 
goes into confusion. Thence it freauently dig^tion, evaporation, &c. 
happens, that he loses the fruits of much Fig. 3. Retorts are globular vessels of 
labour, and that he must throw away al- earthen ware, glass, or metal, with a neck 
most all the products of his experiments, bended on one side. Some retorts have 
When new researches and inquiries are another neck or opening at their upper 
made, the mixtures, results, and products part, through which they may be charge, 
of all the operations ought to be kept a and the opeping may he afterwards closed 
long time, distinctly labelled and register- with a stopple. These are called tubulated 
ed; for these things, when kept some time, retorts. A Welter-s tube of safety may be 
frequently present phenomena, that were inserted in this opening, instead of a stop- 
not at all suspected. Many fine disco ve- pie. See Plate VII. fig. 1. b and e. 
ries in chemistry have been made in this Receivers are vessels, usually of glass, 
manner; and many have certainly been lost of a spherical form, with a straight neck, 
by throwing away too hastily, or neglecting into which the neck of the retort is usu- 
the products. ally inserted. When any proper substance 
Since chemistry offers many views for is put into a retort, and heated, its volatile 
the improvement of many important arts; as parts pass over into the receiver, where 
it presents prospects of many useful and they are condensed. See fig. 5. and Plate 
profitable discoveries; those who apply their V. fig. 2. k. 

labours in this way ought to be exceedingly Pig. 4. The alembic is used for distil- 

circumspect, not to be led into a useless lation, when the products are too volatile 

expense of money and time. In a certain to admit of the use of the last mentioned 

set of experiments, some one is generally apparatus. The alembic consists of a body 

of an im])Osing appearance, although in o, to which is adapted a head 6. The head 

reality it is nothing more. Chemistry is is of a conical figure, and has its external 
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etreamftrence or base depressed lowet general steam escape pipe, or bead. Tbe 

than its neck, so that the Tapours which charge pipe^ and the sight hole, for the 

rise, and are condensed against its sides, man who charges it to see when it is suffi- 

run down into the circular channel formed ciently fuU, are not seen in this view. 

by its depressed part, from whence they The best construction of a furnace has 

are conveyed by the nose or beak c, into not been well ascertained from experience, 

the receiver d This instrument is less There are facts which show, that a fire 

simple than the retort, which certainly may made on a grate near the bottom of a 

be used for the most volatile products, if chimney, of equal width throughout, and 

care be taken to apply a gentle heat on open both above and below, will produce a 

such occasions^ But the alembic has its more intense heat than any other furnace, 

conveniences. In particular the residues What may be the limits for the height of 

of distillations may be easily cleared out the chimney is not ascertained from any 

of the body a; and in experiments of sub- precise trials; but thirty times its diameter 

limation, the head is very convenient to would not probably be too high. It seems 

receive the dry products, while the more to be an advantage to contract the diameter 

Tolatile and elastic parts pass over into the of a chimney, so as to make it smaller than 

receiver. that of the fire-place, when no other air is 

fig. 6. Represents the large stills used to go up the chimney than what has passed 

in the distillation of ardent spirits, o re- through the fire; and there is no prospect 

presents the body, and b the head, as be- of advantage to be derived from widen- 

lore. Instead of using a refrigeratory or ing it. 

receiver, the spirit is made to pass through Plate Y. fig. 3. exhibits the wind or air- 

a spiral pipe called the worm, which is furnace for melting, a is the ash-hole, / 

immersed in a tub of cold water d, Uiuring an opening for the air. e is the fire-place, 

its passage it is condensed, and comes out containing a covered crucible, standing on 

at the lower extremity, e, of the jnpe, in a a support of baked earth, which rests on 

fluid form. the grate, d is the passage into e, the 

The manner in which the excise laws for chimney. AX d a. shallow crucible or cu- 
Scotland were formed, rendering it advan- pel may be placed in the current of the 
tageous to the distillers in that country to flame, and at or is an earthen or stone co- 
have stills of small capacity, which they ver, to be occasionally taken off for the 
could work very quickly, their ingenuity purpose of supplying the fire with fuel, 
was excited tp contrive the means of ef- Fig. 2. is a reverberatory furnace, a 
fectingthis. It was obvious, tliat a shal- the ash-pit and fire-place. 66 body of the 
low still, with a broad bottom completely furnace, c c dome, or reverberating roof 
exposed to a strong heat, would best an- of the furnace, dd chimney, ee door of 
swer the purpose; and this was brought to the ash-pit // door of the fire-place, ff^ 
such perfection, that a still of the capacity handles of the body, h aperture to admit 
of 40 gallons in the body, and three in the the head of the retort, i i handles of the 
head, charged with 16 gallons of wash^ dome. A? receiver. H stand of the recei- 
could be worked 480 times in 24 hours, ver. m m retort, represented in the body 
Fig. 7. is a vertical section of this still, a by dotted lines. 

the bottom, joined to 6, the shoulder, with Another reverberatory furnace, a little 

solder, or rivets, or screws and lute, c, differing in figure, may be seen in Plate 1. 

the tumed-up edge of the bottom, against fig. 2. 

which, and on a level with o, the brick- M. Chenevix has constructed a wind fur- 
work of the coping of the flue rests, pre- nace, which is in some respecu to be pre- 
venting the flame from getting up to touch ferred to the usual form. The sides, in- 
c. J, the 4ischarge pipe, e e, the body of stead of being perpendicular, are inverted, 
the still, f, section of the central steam so that the hollow space is pyramidical. 
escape pipe, g; section of one of the late- At the bottom the opening is 13 inches 
ral steam escape pipes; A, outside view of square, and at the top but eight The per- 
another. t i i i, inferior apertures of lateral pendicular height is 17 inches. This form 
steam pipes; A? ib it it, their superior aper- appears to unite the following advanUges? 
tures. / /, bottom scraper, or agitator, 1st, A great surface is exposed to the air, 
which, may either be made to apply close which having an easy entrance, rushes 
to the bottom, or to drag chains; m, the through the fuel with great rapidity; 2d, 
upright shaft of this engine, as it is called; The inclined sides act in some measure as 
n the horizontal wheel with its supporters, reverberating snrfaces; and 3d, The fuel 
9, its vertical wheel, p, its handle and falls of itself, and is always in close con- 
shaft; n, support of the shaft, r, froth and tact with the crucible placed near the grate, 
ebullition jet-breaker, resting on the cross The late Dr. Kennedy of Edinburgh, whose 
bar a. /, its upright shaft ti, its cup- opinion on this subject claims the greatest 
mouthedeottar, filled with wool and grease, weight, found that the strongest heat in 
and held down by a plate and screws, v, our common wind furnaces was witliin two 
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•r three inchei of the grate. This, there* meet about the centre of the upper part of 
fore, is the most advantageous position for the fire. No luting is necessary in using^ 
the crucible, and still more so when we can this furnace, so that it may be set up and 
keep it surrounded with fuel. It is incon* taken down immediately. Coak, or com* 
venient, and dangerous for the crucible, to mon cinders, taken from the fire when the 
stir the fire often to make the fuel fall, and coal ceases to blaze, sifted from the dust» 
the pyramidical form renders this unneces- and broken into very small pieces, forms 
sary. It is also more easy to avoid a sud- the best fuel for hisrher heats. The firo 
den bend in the chimney, by the upper part may be kindled at first by a few lighted 
of the furnace advancing as in this con- cinders, and a small quantity of wood char- 
struction. In plate V. fig. 1. a is a grate; coal. The heat which this little furnace 
c and c are two bricks, which can be let in will afibrd is so intense, that its power waa 
at pleasure to diminish the. capacity; b is at first discovered accidentally by the fu- 
another grate, which can be placed upon sion of a thick piece of cast iron. The ut< 
the bricks c and c for smaller purposes; d most heat procured by it was 167" degrees 
and d are bricks which can be placed upon of Wedgwood's pyrometer, when a Hessian 
the grate b to diminish the upper capacity, crucible was actually sinking down in a 
so that, in fact, there are four diflPerent state of porcelaneous fusion. A steady 
sizes in the same furnace. The bricks heat of 155^ or 160^ may be depended on, 
should all be ground down to the slope of if the fire be properly managed, and the 
the furnace, and fit in with tolerable accu- bellows worked with vigour, 
racy. They are totally independent of the The process of cupellation may be ezhi- 
pyramidical form of the furnace. bited in a lecture, or performed at other 
Mr. Aikin*s portable blast furnace .is times, by means of this furnace. The me- 
composed of three parts, all made out of thod consists in causing a portion of the 
the common thin black lead melting pots, blast to be diverted from the fuel, and to 
sold in London for the use of the gt^d- pass through a crucible in which the cupel 
smiths. The lower piece c, fig. 6. is the is placed. This arrangement suf^lies air; 
bottom of one of these pots, cut oflT so low and the whole may be seen by a ^ping 
as only to leave a cavity of about an inch tube, run through the cover of the cruet- 
deep, and ground smooth above and below, ble. 

The outside diameter, over the top, is five Charcoal is the material most commonly 

inches and a half. The middle-piece or used in furnaces. It produces an intense 

fire-place a, is a larger portion of a similar heat without smoke, but it is consumed 

pot, with a cavity about six inches deep, very fast. Coak or charred pit-coal pro- 

and measuring seven inches and a half over duces a very strong and lasting heat. Nei- 

the top, outside diameter, and perforated ther of these produces a strong heat at a 

with six blast holes at the bottom. These distance from the fire. Where the action 

two pots are all that are essentially neces- of flame is required, wood or coal must be 

sary to the furnace for most operations; burned. Several inconveniences attend the 

but when it is wished to heap up fuel above use of coal, as its fuliginous fumes, and its 

the top of a crucible contained, and espe- aptitude to stop the passage of air by be- 

cially to protect the eyes from the intolera^ coming fused. It is used, however, in the 

ble glare of the fire when in full height, an reverberatory furnaces of glass-houses, and 

upper pot b is added, of the same dimen- is the best material where vessels are to be 

sions as the middle one, and with a large supplied with a g^eat quantity of heat at no 

opening in the side, cut to allow the exit g^at intensity, such as in distilleries, he. 
of the smoke and flame. It has also an iron Frequently, however, the flame of an Ar- 

stem, with a wooden handle (an old chisel gpand lamp may be employed very conve- 

answers the purpose very well) for remov- niently for chemical purposes. PI. VI. fig. 

ing it occasionally. The bellows, which 2. is a representation of a lamp furnace, as 

are double (<f ), are firmly fixed, by a little it is perhaps not very properly called, as 

contrivance which will take off and on, to improved by Mr. Accum. It consists of a 

a heavy stool, as represented in the plate; brass rod screwed to a foot of the same 

and their handle should be lengthened so metal, loaded with lead. On this rod, 

as to make them work easier to the hand, which may be unscrewed in the middle 

To increase their force, on particular occa- for rendering it more portable, slide three 

sions, a plate of lead may be firmly tied on brass sockets with straight airms, termina- 

the wood of the upper flap. The nozzle ting in brass rings of different diameters, 

is received into a hole in the pot c, which The largest measures four inches and a 

conducts the blast into its cavity. Hence the half. These rings serve for supporting 

air passes into the fire-place a, through six glass alembics, retorts, Florence flasks, 

holes of the size of a large gimlet, drilled evaporating basins, gas bottles, &c.; for 

at equal distances through the bottom of performing distillations, digestions, solu- 

the pot, and all converging in an inward di- tions, evaporations, saline fusions, concen- 

rection, so that, if prolonged, they would trations, analyses with the pneumatic appa- 
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TfttaA, &e. Iftbe vessels require not to be voof of the mouth, so as to interrupt ti^ 

exposed to the naked fire, a copper sand- communication between the mouth and the 

bath may be interposed* which is to be passage of the nostrils; by which means the 

previously placed in the rine. By means operator is at liberty to breathe through 

of a thumbscrew acting on the rod of the the nostrils, at the same time that by the 

lamp, each of the brass rings may be set muscles of the Ups he forces a continual 

at different heights, or turned aside, ac- stream of air from the anterior part of the 

cording tothe pleasure of the operator. Be- mouth through the blow.pipe. When the 

low these rings is a fountain-lamp on Ar- mouth begins to be empty, it is replenished 

gand's plan, having a metallic valve within, by the lungs in an instant, while the tongue 

to prevent the oil from running out while is withdrawn from the roof of the mouth, 

the reservoir is put into its place. This and repUiced again in the same manner as in 

lamp also slides on the main brass rod by pronouncing the monosyllable hit. In this 

means of a socket and thumbiscrew. U is way the stream may be continued for along 

therefore easy to bring it nearer, or to move time without any fatigue, if the flame be not 

itfurther, at pleasure, from the vessel, which urged too impetuously, and even in this case 

may remain fixed; a circumstance which, no other &tigueisfelt than that of themus* 

independent of the elevation and depression cles of the tips, 

of the wicks of the lamp, affbrda the advan- A wax candle, of a moderate aze, but 

iBge of heating the vessels by degrees after thicker wick than they are usually made 

they are duly placed, as well as of augment* with, is the most convenient for occasional 

ing or diminishing the heat instantly ; orfor experiments ; but a tallow candle will do 

Biaintaining it for several hours at a certain very well. The candle ^ould be snuffed 

degree without in the least disturbing the rather short, and the wick turned on one 

apparatus suspended over it. It may there- aide toward the object, so that a ps)^ of it 

lore be usedfor producing the very gentle should lie horizontally. The stream of air 

heat necessary for the rectification of etheta, must be blown along this horizontal part, as 

er the strong heat requisite for distilling near as may be without striking the wick, 

mercury. The chief improvement of this If the flame be rasgedand irregular, it is a 

lamp consists in its power of affording an proG^, that the hole is not round or smooth; 

intense heat by the addition of a second cy- and if the flame have a cavity through it, the 

Inder, added to that of the common lamp of aperture of the pipe is too large. When the 

Ar^nd. This additional cylinder encloses hole is of a proper figure and duly proper* 

a wick of one inch and a half in diameter, tioned, the name consistaof a neat luminous 

and it is by this ingenious contrivance, which blue oone, surrounded by another flame of 

was first suggested by Mr, Webster, that a a morefiiint and indistinct appearance* The 

double flame is caused, and more than three strongest heat is at the pomt of the innec 

time the heat of an Argand's lamp of the flame, 

laigest size is produced. The body intended to be acted on by th# 

£very effect of the most violent heat of blow^iipe ought not to exceed the size of « 

furnaces may be produced by the flame of a peppercorn. It may be Uid upon a piece 

candle or lamp, urged upon a small particle of close-grained, well-burned charcoal ; ua- 

of any substance, by the blow-pipe. This less it be of such a nature as to onk into the 

instrument is sold by the ironmongers, and pores of this substance, or to have its pre« 

consists merely of a brass pipe about one- perties affected by its inflammable quality, 

eighth of an inch diameter at one end, and Sfich bodies may be placed in a small spooi\ 

the other tapering to a much less size, with made of pure gold or silver, or platina. 

a very small perforation for the wind to Mai\y advantages may be derived from, 

escape. The smaller end is bended on one the use of this simple and valuable instru- 

aide. For philosophical or other nice pur- ment. Its smallness, which renders it suit« 

poses the blow-pipe is provided with a bowl able to the pocket, is no inconsiderable re* 

or enlai^ement a (FK V. fig. 5.), in which commendation. The most expensive ma* 

the vapours of the breath are condensed terials, and the .minutest specimens of bo< 

and detained, and also with three or four dies, may be used in these experiments s 

small nozzles, 5, with different apertures, to and the whole process, instead of being car<« 

be slipped on the smaller extremity. These ried on in an opaque vessel, is under the eye 

are or use when larger or smaller flames are of the observer from beginning to end. It 

to be occasionally used, because a larger is true, that very little can be determined in 

flame requires a large aperture, in order this way concerning the quantities of pro- 

that the ur may effectually urge it upon ducts ; but, in most cases, a knowledge of 

the matter under examination. the contents of any substance is a gfreat act 

There is an artifice in the blowing througfi quisition, which is thus obtained in a very 

this pipe, which is more difficult to describe short time, and will at all events serve to 

than to acquire. The effect intended to be show the best and least expensive way of 

produced is a continual stream of air for conducting processes with the same matters 

many minutes, if necessary, without ceasing, in the larger way. 

This is done by applying the tongue to the The blow-pipe has deservedly of late ye»T» 
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^leen considered as an essential instrument placed in a current of air, if noxious flnnes 
in a chemical laboratory, and several at- arise, in order that these may be blown 
tempts have been made to facilitate its use from the operator. 

by the addition of bellows, or some other The method of making experiments with 
equivalent instruments. These are doubt- permanently elastic fluids, or gases, though 
less very convenient, thoug^h they render it simple, is not so obvious. We Kve^ im- 
less portable for mineralogical researches, mersedin an atmosphere not greatly differ- 
It will not, here, be necessary to enter into in^ in density from these fluids, which for 
any description of a pair of double bellows this reason are not sufficiently ponderous to 
fixed under a table, and communicating be detained in open vessels by their weight, 
with a blow -pipe which passes through the Their remarkable levity, however, aflPordsa 
table. Smaller bellows, of a portable size method of confining them by means of other 
for the pocket, have been made for the same denser fluids. Dr. Priestley, whose labdtars 
purpose. The ingenious chemist will find so far exceeded those of his predecessors 
no great difiiculty in adapting a bladder to and contemporaries, botli in extent and 
the blow-pipe, which, under the pressure importance, that he may with jusdce be 
of a board, may produce a couRtAnt stream styled the father of this important branch of 
of air, and may be replenished, as it becomes natural philosophy, used the following ap- 
empty, by blowing into it with bellows, or paratus. 

the mouth, at another aperture furnished PI. VI. fig. 1. a represents a wooden ves- 
vith a valve opening inwards. sel or tub ; k, Ar, k, is a shelf fixed in t^e tub. 

I'he chief advantage these contrivances When this apparatus is used, the tub is to 
have over the common blow-pipe is, that be fille^ with water to such a height, as to 
they may be filled with oxygen gas, which rise about one inch above the upper surface 
increases the activity of combustion to an of the shelf. 6,^,^ are glass lars inverted 
astonishing degree. The vapour from al- with their mouths downward, which rest 
oohol has likewise been employed, and an upon the shelf. If these, or any other yes- 
ingenious contrivance for this purpose by sels open only at one end, be plunged under 
Mr. Hooke is represented. Pi. V. fig. 4. a is the water, and inverted after they are filled, 
a hollow sphere for containing alcohol, rest- they will remain full, notwithstanding their 
ing upon a shoulder in the nng o. If the beingraisedoutofthe water, provided their 
bottom be made flat instead of spherical, mouths be kept immersed; for in this case, 
the action of the flame will then be grater, the waier is sustained by the pressure of the 
d is a bent tube with a jet at the end, to atmosphere, in the same mannerasthemer- 
convey the alcohol in the state of vapour cury in the, barometer. It may without 
into the flame at q; this tube is continued in difiiculty be imagined, that if conmion air, 
the inside up to c, which admits of a being or any other fluid resembling common air 
filled nearly, without any alcohol running in lightness and elasticity, be sufiered to en- 
over, d is a safety valve, the pressure of ter these vessels, it will rise to the upper 
which is determined at pleasure, by-screw- part, and the surface of the water will sub- 
ing higher or lower on the pillar e, the two side. If a bottle, a cup, or any other vessel, 
milled nuts / and ^ carrying the steel arm in that state which is usually called empty, 
h, which rests on the valve, i is an opening though really full of air, be plunged into the 
for putting in the alcohol, k is the lamp, water with its mdlith downwards, scarce 
which adjusts to diflerent distances from a, any water will enter, because its entrance is 
by sliding up or down the two pillars / l. opposed by the elasticity of the included 
The distance of the flame q from the jet is air; but if the vessel be turned up, it im- 
regulated by the pipe which holds the wick mediately fills, and the air rises in one or 
being a Uttle removed from the centre of the more bubbles to the surface. Suppose this 
brass piece m, and of course revolving in a operation to be performed under one of the 
circle, n the mahogany stand* jars which are filled with water, the air will 

For the various habitudes of bodies when ascend as before ; but instead of escaping, it 
examined by the blow-pipe, see Blow-fipb. will be detained in the upper part of the 
Little need be said concerning the man- jar. In this manner, therefore, we see, that 
ner of making experiments with fluid bodies air may be emptied out of one vessel into 
in the common temperature of the atmos- another by an inverted pouring, in which the 
phere. Basins, cups, phials, matrasses, and air is made to ascend from the lower vessel i 
other similar vessels, form the whole appa- to the upper^*, in which the experiments are 
ratus required for the purpose of containing performed, by the action of the weightier 
the matters intended to be put together; fluid, exactly similar to the common pouring 
and no other precaution or instruction is re- of denser fluids, detained in the bottoms of 
quired, than to use a vessel of such materials open vessels, by the simple action of gravity, 
as shall not be corroded or acted upon bv its When the receiving vessel has a narrow 
contents, and of suflicient capacity to admit neck, the air may be poured through a 
of any sudden expansion or frothing of the glass funnel A. 
&uid, if expected. This vessd must be c (/6u/.) is a glass body or bottle, the bot- 
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tma of wluch is blown very thin» that it may flame of the eandle may be uppermost, is 
support the heat of a candle suddenly ap- to be let down into the vessel, which must 
plied, urithout cracking^. In its neck isfitted, be kept covered till the insunt of plunging 
by grinding, a tube d^ curved neatly in the the lighted candle into the air. 
form of the letter s. This kind of vessel is Where the change of dimensions, which 
Tery useful in various chemical operations, follows from the mixture of several kinds of 
for which it will be convenient to have them air, is to be ascertained, a g^dtiated narrow 
of several sizes. In the figure, the body c is cylindrical vessel may be made use of. 1 he 
represented as containing a fluid, in the act g^raduations may be made by pouring in 
of combining with a substance that gives out successive equal measures of water into this 
air, which passes through the tube into the vessel, and marking its surface at each ad- 
jar 6, under the mouth of which the other dition. The measure may be afterward 
extremity of the tube is placed. At e is a used for the different kinds of air, and the 
small retort of glass or earthenware, the change of dimensions will be shown by the 
neck of which being plunged in the water, rise or fall of the mercury or water in the 
beneath the jar/, is supposed to emit the p»duated vessel. The purity of common 
elastic fluid, extricated from the contents of air being determinable by the diminution 
the retort, which is received in the jar. pKKluced by the addition of nitric oxide 

When any thing, as a gallipot, is to be gas, these tubes have been called eudiome- 

supported at a considerable height within a ter tubes. 

jar, it is convement to have such wire stands Some substances, more especially pow- 
as are represented fig. 3. These answer ders,cannot conveniently be put into a phi- 
better than any other, because they take up al, or passed through a fluid. When air is 
but little room, and are easily bent to any to be extricated from, or added to these, 
figure or height. ^ ^ there is no better method, than to place 

In order to expel air from solid substances them on a stand under the receiver of the 

by means of heat, a gun-barrel, with the air-pump, and exhaust the common air, in- 

touch-bole screwed up and rivetted, may be stead of excluding it by water or mercury, 

used instead of an iron retort. The subject This process requires a good air-pump, and 

may be placed in the chamber of the barrel, careful management, otherwise the common 

and the rest of the bore may be filled with ur will not be well ej^chided. 

dry sand, that has been well burned, to expel It is frequently an interesting object, to 

whatever air it might have contained. l*he pass the electric spark through different 

stem of a tobacco-pipe, ora small glass tube, kinds of air, either alone or mixed together, 

being luted in the orifice of the barrel, the In this case a metallic wire may be fastened 

other extremity must be put into the fire, in the upper end of a tube, and the sparks 

that the heat may expel the air firom its con- or shock may be' passed through this wire 

tents. This air will of course pass through to the mercury or water used to confine the 

the tube, and may be received under an in- air. If there be reason to apprehend, that 

▼erted vessel, in the usual manner. an expansion in the air may remove the 

But the most accurate method of procur- mercury or water beyond the striking dis- 
ing air from several substances by means of tance, another wire may be thrust up to re- 
beat, is to put them, if they will bear it, into oeive the electricity, or two wires may be 
phials full of quicksilver, with the mouths cemented into opposite holes in the sides of 
inverted in the same, and then throw the an hermetically sealed tube. Holes may be 
focus ofa burning lens or mirror upon them, made in glass, for this and other chemical 
For this purpose, their bottoms should be . uses, by a drill of copper or soft iron, with 
found and very thin, that they may not be emery and water ; and where this instru- 
liable to fly with the sudden application of ment is wanting, a small round file with wa- 
heat. The body c, Vh YI* figt 1. answers ter will cut a notch in small vessels, such as 
this purpose very well, phials or tubes, though with some danger 

Many kinds of air combine with water, of breaking them. In some electrical ex^ 
and therefore require to be treated in an ap- peHments of the kind here mentioned, there 
paratus, in which quicksilver is made use of. is reason to expect a fallacious result from 
This fluid being very ponderous, and of the wires being burned by the explosion or 
considerable price, it is an object of conve- spark. For this reason, the electricity may 
nience, as well as economy, that the trough be made to pass through the legs of a sy- 
and vessels should be smaller than when phon. containing the air which is under con- 
water is used. See Pi. VU. fig. 1.//. sideration in the upper part of its curvature. 

When trial is to be made of any kind of One of the vessels, in which the legs of the 

air, whether it be fit for maintaining com- syphon rest, must therefore be insulated; 

bustion, the air may be put into a long nar- and if an^ watery fluid be used to confine 

row glass vessel, the mouth of which, being the air, it is generally supposed that no 

carefully covered, may be turned upward, combustion takes place. 
A bit of wax candle being then fastened to It is sometimes desirable to impregnate 
the end oi a wire, which is bent 80 that th^ water for medicinal purpose^ with some ga% 
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m \ht tubonic acidy and for this the afipa- wise hlive burst the vessels. By this metes 

tatusof Dr. Nooth is very efiTectusl and con- they lust a very considerable part of their 

venient. It consists of three glass vessels^ products. Sometimes too it is requisite, to 

PI. VL fig. 4. The lower vessel c contains obtain separately the condensable fluid that 

the effervescent materials ; it has a small ori-^ comes over, and the gases that are and are 

fice at d, stopped with a ground stopper, at not soluble in water. For this purpose a se* 

which an additional supply of either acid or ries of receivers, more or less in number as 

watery or chalk, may be occasionally intro- the case may require, is generally employ* 

duced* The middle vessel 6 is open, both ed, as in PI. VII. fig. 1» which represents 

above and below. Its inferior neck is fitted what is called Woulfe s apparatus, though 

by grinding into the neck h of the lower in fact its original inventor was Glauber^ 

vessel. In the former is a glass valve, form- with some subsequent improvements. The 

ed by two pieces of tube, and a piano-con- vapour that issues from the retort being coh« 

▼ex lensr wnich is moveable, between them, densed in the receiver a, the gas passes on 

as represented in fig. 5. This valve opens through a bent tube into the bottle c, which 

upwards, and sufters the air to pass } but is iialf filled with water. The gas, not ab- 

the water cannot return through the tubes, sorbed by this water, passes through a simi- 

partly because the orifice is capillary, and lar bent tube to el, and so on to more, if it 

partly because the flat side o£ihe lens covers be thought necessary ; while the gas that is 

the hole. The middle vessel is furnished not absorbable by water, or condensable, at 

witb a cock e, to draw off its contents, its exit from the last bottle is convejred by 

The upper vessel a is fitted, by grinding, a recurved tube into a jar ^, standing in s 

into the upper neck of the middle vessdL mercurial trough//. 

Its inferior part consists ofa tube that passes It often happens in chemical processes^ 

almost as low as the centre of the middle from the irregularity of the heat, or other 

vessel* Its upper orifice is closed by a circumstances, that the condensation is more 

ground stopper/. When this apparatus is rapid in proportion to the supply of vapour 

to be used, the enervescent materials are put at some period of the same operation than 

into the lower vessel, the middle vessel is in others ; which would endanger the fluid's 

filled with pure water, and put into its being forced backward, by the pressure of 

place i and the upper vessel is stopped, and the atmosphere, into the receiver, or even 

likewise put in its place. The consequence into the retort. To prevent this, Hr. 

is,thatthe carbonic acid gas, passing through Woulfe*i bottles had a central neck, bende 

the valve at A, ascends into the upper part of the two here delineated, for the insertion 

ihe middle vessel 6, where, by its elasticity, of a tube of safety, the lower extremity of 

it reacts on the water, and forces part up which opened underneath the water, and 

the tube into the vessel a/ part of the com- the upper communicated with the atmos- 

bion air, in this last, being compressed, and phei*e, so as to supply air in case of sudden 

the rest escaping by the stopper, which is absorption. See Pi* VII. fig. 3. A. Instesd 

made of a conical fig^ire, that it may be easi- of this, however, a curved Welter's tube is 

ly rused. As more carbonic acid is extrica- now generally used, as more convenient, 

ted, more water rises, till at length the wa- Into this tube water is poured, 611 l^e ball 

terinthe middle vessel falls below the low- 3, or e, fig. Lis half fuQt when absorp* 

er orifice of the tube. The gas then passes tion takes place, the water rises in the ball 

through the tube into the upper vessel, and till none remains in the tube, and then the 

expels more of the common air by raising air rushes in : on the other hand, no gas 

the stopper. In this situation the water in can escape, as it has to overcome the pres- 

both vessels being in contact with a body sure of a high column of water in the per* 

of carbonic acid gas, it becomes strongly pendicular tube. 

impregnated with this gfas, after a certain Another contrivance to prevent retro- 
time. This effect may be hastened by taking grade pressure is that of Mr. Pepys. ^ This 
off the middle and upper vessels together^ consists in placing over the first recover a 
and agitating them. glass vessel, the neck of which is ground 

The valve is the most defective part of into it, and furnished with a glass valve, 

this apparatus ; for the capillary tube does similar to that in Nooth's apparatus, so that 

not admit the air through, unless there is a whenever sudden condensation takes place 

eonsiderable quantity condensed in the low* in the receiver, its effect is merely to occa* 

er vessel ; and the condensation has in some non a vacuum there, 

instances burst the vessel. An ingenious mo<^fication of WouVe's 

Modem discoveries respecting bodies in apparatus is that of Mr, Knight, Pi. VI. fig* 

the aeriform state have produced several ca- 6. aaa represent three vessels each g^und 

pital improvements in the vessels used for into the mouth of that below it. b bbgUas 

distillation. It was common with the ear- tubes, the middles of which are ground into 

liest chemists, to make a small hole in the the neck of their respective vessels, the up- 

npper part of their retorts, that the elastic per extremity standing above the surfiice of 

vapouiB might escape^ which would othei!^ t^e liquor ia thf vessel^ and the \ewer exi 
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fetidly feacluiig nearly to the bottom of tlie borne oxide, the part of each barrel exposed 

vessel beneath^ « a Welter's tube to pre- to the fire beings nlled with charcoal pressed 

vent absorption, /an adapter ground to lij^htly in, but not rammed hard; carbonate 

fit the receiver ; to which any retort may be of Ume diluted with a vety little water bein£^ 

joined and luted before it is put into its poured into the bottle// and the juncture* 

place, c a tube for conveying the gas into being all well luted» the fire is to be kindled. 

» pneumati6 trough* The foot of the lowest As soon as the barrels are red-hot, sulphuric 

vessel, df shdes in between two l^rooves in acid is to be poured into the funnel^, and 

a square wooden foot, to secure the appa- the carbonic acid gas expelled, traversing 

ratus &om oversetting. A stopple fitted to three portions of red-hot charcoal, will com* 

the upper vessel, instead of the adapter f^ pletely saturate itself with it before it 

converts it into a Mooth's apparatus ; the reaches the receiver m. 

materials being put into the vessel a, and in Plate VU. ^^, 2. represents the different 

this case it has the advantage of not having parts of the apparatus requiredfor measuring 

a valve iiabie to be out of order. the quantity of eUsiic fluid given out durin|f 

A very simple and commodious form of a the action of an acid on calcareous soils. The 

Woulfe's apparatus is given by the late Or. bottle for containing' the soil is represented 

W. Hamilton, at the end of his translation of at a ; 6 the bottle containing the acid, fur- 

BerthoUet on Dyeing; see PI. Vii. fig. o. a nished with a stop-cock; c the tube con^ 

is the retort, tne neck of which is ground nected with a flaccid bladder dg fz, gradu* 

into and passed through the thick collar ^ aied measure ; e the bottles for containing 

represented separately at 6, with its ground the bladder. When this instrument is used^ 

stopple a, which may be put in when the a given qtuuitity of soil is introduced into a/ 

neck of the ystort is withdrawn. The col- b is filled wi^ muriatic acid, ^uted with aiE 

Jar 6 IS ground into the wide neck of the equal quantity of water ; and the stop-cock^ 

receiver «, the narrow neck of which is being closed, is connected with the upper 

ground into the wide neck of d. d^ e, ^ orifice of a, wMch is ground to receive it* 

and gf are connected in a similar manner ; The tube c is introduced into the lower ori- 

and into the small necks of df r, and/ are fice of a, and the bladder connected with it 

ground the tubes », A?, and U so curved, that placed in its flaccid state in e^ whidi is filled 

their lower extremities nearly reach the hot- with water. The graduated measure is plac« 

torn of the receiver into which they open, ed under the tube of e. When the stop- 

From the last receiver proceeds the recurv- cock of 6 is turned, the acid flows into o^ 

ed tube m, opening under an inverted cup and acts upon the soil ; the elastic fluidge« 

n, a hole in the bottom of which conveys nerated passes throu^ c into the bladder, 

the gas issuing from it into one of the bottle and displaces a quanuty of water in e equal 

placed in the moveable frame />, which has to it in bulk, and this water flows through 

a heavy leaden foot to keep it steady in the the tube into the graduated measure ; the 

centre of a flat pan of water, in which the water in which gives, by its volume, the in« 

mouths of the bottles are immersed. In the dication of the proportion of carbonic acid 

receiver d'l&K tube of safety A. The recei- disengag^ from the soil ; for eveiy ounce 

vers are placed on a stand a little inchned, measure of which, two grains of carbonate 

and kept steady by shps of wood hollowed of lime may be estimated. See CAaBOVATs^ 

out to fit their curvatures, as represented at Euoigmxtbb, and Vapoub. 

^•. This apparatus requires no lute; has Labradobb Stovx. See Fbldspas. 

no bent tubes that are difficult to adjust, Lac, is a substance well known in Eu« 

and liable to break ; and the retort may be rope, under the different appellations of 

removed at any stage of the process, either stick-lac, shell-lac, and seed-lac. The first 

to find the weight it has lost, or for any is the lac in its natural state, encrusting 

other purpose, the receiver being mean- small branches or twigs. Seed-lac is the 

while closed with the stopple. Similar ad- stick-lac separated from the twigs, appear- 

vantages attend Mr. Knight's. Ing in a granulated form, and probably de* 

When it is required to pass an aeriform prived of part of its colouring matter by 
fluid through a red-hot substance, such an boiling. Shell-lac is the substance which 
apparatus as that dL Barruel, Pi. i. fig. 2. hasundergone a simple purification, as men- 
may be employed. In this, three g^n-bar- tioned below.- Beside these we sometimes 
rels, 6, c, dt are placed horizontally in a re- meet with a fourth, called lump-lac, which 
verberatoiy furnace a, about two inches dis- is the seed-lac melted and formed inte 
tance from each other. From the extremi- cakes. 

ty of the central barrel c, a bent tube itcon- Lac is the product of the coccus lacca, 

veys the gas to the jar *», in the pneumatic which deposites its eg^on the branches of a 

trough /. The other extremity of c is con- tree called Bihar, in Assam, a country bor- 

nected with J by the curved tube i ; d with dering on Thibet, arid elsewhere in India. 

k by the curved tube h ; and the other end It appears designed to answer the purpose 

of b with the bottle^ by the tube e. When of defending the eggs from injury, and af- 

tbis apparatus is employed for obtaining car- fording food for the maggot in a more ad* 
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nneed ftste. It is formed into cellf, finish- Lac is the bans of the best sedia|^<^Drax. 

ed with as much art and reguhui^ as a *Lagtati». Deiiiiiie compounds of lac- 
honeycomb, but diflTerently arranged; and tic acid with the salifiable bases.' 
the inhabitants collect it twice a-year, in the LAcat^sn. Solution of tac in alcohol, 
months of February and August. For the Laks. This term is used to denote a 
purification, it is broken into small pieces, species of colours formed by precipitatin|f 
and put into a canvass bag of about four colouring matter with some earth or oxide, 
feet long, and not above six inches in cir- The principal lakes are. Carmine, Florence- 
cumference. Two of these bags are in con- lake, and lake from Maidder. 
stantuse,andeachofthemheldbytwomen. For the preparation of Citrmine, four 
The bag is placed over a fire, andfreq'ient- ounces of finely pulverized cochineal are to 
ly turned, till the lac is liquid enough to be poured into four or six quarts of rain or 
pass through its pores ; when it is taken off dis^led water, that has been previously 
the fire, and twisted in different directions boiled in a pewter kettle, and boiled with 
by the men who hold it, at the same time it for the space of six minutes longer; 
drag^ng it along the convex part of a plan- (some advice to add, during 'he boiUng, 
tain tree prepared for this purpose; and two drachms of pulverized crystals of tar- 
while this is doing, the other bag is heating, tar). Eight scruples of Roman alum in pow- 
to be treated in the same way. Themuci- der are then to be added, and the whole 
hig^nous and smooth surface of the plantain kept upon the fire one minute longer. As 
tree prevents its acUiering ; and the degree soon as the gross powder has subsided to 
of pressure regulates the thickness of the the bottom, and the decoction is become 
eoating of lac, at the same time that the clear, the latter is to be carefully decanted 
fineness of the bag determines its clearness into large cylindrical glasses covered overt 
and transparency. and kept undisturbed, till a fine powder is 

Analyzed by Mr. Hatchett, stick-lac gave observed to have settled at the bottom, 

in 100 parts, resin 68, colouring extract 10, The superincumbent liquor is then to be 

wax 6, gluten S,5y extraneous substances poured off from this powder, and the pow- 

6.5; seed-lac, resin, 88.5, colouring extract der gradually dried. From the decanted 

2.5, wax 4.5, gluten 2; shell-Iac, rean 90. 9, liquor, which is still much coloured, the rest 

colouring extract 0.5, wax 4, gluten 3.8. of the colouring matter may be separated by 

The gluten greatly resembles that of wheat, means of the solution of tin, when it yields 

it* it be not precisely the same ; and the wax a carmine little inferior to the other. 

is analogous to that of the myrica cerifera. For the preparation of Florentine lake^ 

In India, lac is fashioned into rings, beads, the sediment of cochineal, that remauned in 

and other trinkets ; sealing-wax, varnishes, the kettle, may be boiled with the requisite 

and lakes for painters, sre made from it; it quantity of water, and the red liquor like* 

is much used as a red dye, and wool tinged wise, that remained after the preparation of 

with it, is employed as a fucus by the ladies ; the carmine mixed with it, and the whole 

and the resinous part, melted and mixed precipitated with the solution of tin* The 

with about thrice its weight of finely pow- red precipitate must be frequently edulcor- 

dered sand, forms polishing stones. The ated with water. Exclusively of this, two 

lapidaries mix powder of corundum with it ounces of fresh cochineal, and one of cry»> 

in a nmilar manner. tals of tartar, are to be boiled with a suffi- 

The colouring matter is soluble in water ; cient quantity of water, poured off clear, 

but 1 part of borax to 5 of lac, renders the and precipitated with the solution c^ tin, 

whole soluble by digestion in water, nearly and the precipitate washed. At the same 

at a boiling, heat. This solution is equal time, two pounds of alum are also to be dis- 

fbr many purposes to spirit varnish, and is solved in water, precipitated with a lixivi- 

an excellent vehicle for water colours, as um of potash, and the white earth repeated- 

when once dried, water has no effect on it. ly washed with boiling water. Finally, 

Lixivium of potash, soda and carbonate of both precipitates are to be mixed together 

soda, likewise dissolve it. So does nitric in their liquid state, put upon a filter, and 

acid, if digested upon it in sufficient quan- dried. For the preparation of a cheaper^ 

tity 48 hours. sort, instead of cocnineal, one pound of 

The colouring matter of the lac loses Brazil wood may be employed in the pre- 

eonsiderably of its beauty by keeping any ceding manner. 

length of time; but when extracted fresh. For the following process for making a 
and precipitated as a lake, it is less liable to lake from madder^ the Society of Arts voted 
injury. Mr. Stephens, a surgeon in Bengal, Sir U. C. Englefield their gold medal. En- 
sent home a great deal prepared in this way, close two ounces troy of the finest Dutch 
which afforded a good scarlet to cloth pre- crop madder in a bag of fine and strong 
viously yellowed with quercitron; but it calico, large enough to hold three or four 
would probably have been better, if, instead times as much. Put it into a large marble 
of precipitating with alum, he had employ- or porcelain mortar, and pour on it a pint 
ed a solution of tin, or merely evaporated of clear soft water cold. Press the bag in 
the decoction to dryness. ev^ direction, and pound and rub it aboat 
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iHth ft pestle, as much as can be done vitfa- The g;aiize cylinder should be ftstened ti 

out tearing it, and when the water is load- the lamp, by a screw of four or five turns, 
ed with colour, pour it off. Repeat this pro- and fitted to the screw by a tight ring. All 
cess till the water comes oiF but slightly joinings in the lamp should be made with 
tinged, for which about five pints will be hard solder; and the security depends upon 
sufficient. Heat all the liquor in an earthen the circumstance, that no aperture exists in 
or silver vessel, till it is near boiling, and the apparatus, lai^er than in the wire g^uze. 
then pour it into a larg^ basin, into which a The parts of the lamp are, 
troy ounce of alum dissolved in a pint of 1. The brass cistern which contains the 
boiling soft water has been previously put. oil, pierced near the centre with a vertical 
Stir the mixture together, and while stir- narrow tube, neariy filled with a wire which 
ring, pour in gently about an ounce and a is recurved above, on the level of the bur- 
half of a saturated solution of subcarbonate ner, to trim the wick, by acting on the 
of potash. Let it stand till cold to settle ; lower end of the wire, with the fingers. It 
pour off the clear yellow U^uor ; add to the is called the safety-trimmer, 
precipitate a quart of boiling soft water, 2. The rim, in which the wire-gauze cover 
stirring it well ; and when cold, separate by is fixed, and which is fastened to the cistern 
filtration the lake, which should weigh hafr by a moveable screw, 
an ounce. If less alum be employed, the 3. An aperture for supplying oil, fitted 
colour will be somewhat deeper ; with less with a screw or a cork, and which commu- 
than three-fourths of an ounce, the whole nicates with the bottom of the cistern by a 
of the colouring n^atter will not unite with tube ; and a central aperture for the wick, 
the alumina. Fresh madder root is equal, if 4. The wire-gauze cylinder, which should 
not superior, to ^he dry. not have less that 625 apertures to the 

Almost all Vegetable colouring matters square inch, 

may be precipitated into lakes, more or 5. The second top } of an inch above 

less beautiful, by means of alum or oxide the first, surmounted by a brass or copper 

ef tin. plate, to which the ring of suspension is 

L.AWP. See Light. fixed. 

* Lamp of S afstt, for coal mines, the in- 6. Four or six thick vertical wires, joining 

▼aluble and splen(^d invention of Sir H. the cistern below, with the top plate, and 

Davy. For an account of the principles on serving as protecting pillars round the cage, 

which it acts, see Combustioit. We shall When the wire-gauze safe-lamp is lighted 

here describe its construction. and introduced into an atmosphere gradu- 

In the parts of coal-mines where danger ally mixed with fire-damp, the first eflPect 

wa8apprehendedfromfire-damp,miner8had of the fire-damp, is to increase the length 

been accustomed to guide themselves, or to and size of the flame. When the inflamma* 

work, by the light afforded by the sparks of hie gas forms as much as ^ of the volume 

•teel, struck off from a wheel of flint. But of the air, the cylinder becomes filled with 

even this apparatus, though much less dan- a feeble blue flame, but the flame of the 

gerous than a candle, sometimes produced wick appears burning brightly within the 

explosions of the fire-damp. blue flame, and the hg^t of the wick aug. 

A perfect security from accident is, how- cents' till the fire-damp increases to J or f , 

ever, offered to the miner m the use of a ^hen it U lost in the flame of the fire-damp, 

safe4amp, which transmits its hght, and is ^^ich in this case fills the cylinder with a 

fed with air, through a cyhnder of iron or pretty strong light. As long as any expUmve 

copper wire-gauze ; and this fine invention mixture of gas exists in contact with the 

has the advantage of requmng no machine- lamp, so long it will give light, and when 

ry, no philosophical knowledge to direct its it ig extinguished, which happens when the 
use, and is made at a very cheap rate. 

The a] 

more than ^^ _^ ^ ^ ._^__ ^ , 

fire-damp is not inflamed by ignited wire, Jife will continue where flame is extinguish. 

the thickness of the wire is not of impor- ed, yet it is always with suff*ering. By fix- 

tance, but wire from xV **^ 7 o" ^^ *** ^^^ "*ff * *^°^^ ®^ platinum wire above the wick» 
in diameter is the most convenient. ignition will continue in the metal when 
The cage or cylinder should be made by the lamp itself is extinguished, and from 
double joinings, the gauze being folded the ignited wire, the wick may be again re- 
over in such a manner, as to leave no aper- kindled, on going into a less inflammable 
tures. When it is cylindrical, it should not atmosphere. 

be more than two inches in diameter; for "We have frequently used the lamps 

in larger cylinders, the combustion of the where the explosive mixture was so high, 

fire-damp renders the top inconveniently as to heat the wire-gauze red-hot; but on 

hot ; and a double top is always a proper examining a lamp which has been in con- 

Srecaution, fiixcd J or j of an inch above stant use for three montlis, and occasional- 

le first top. ly subjected to this degree of heat, I can- 
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not perc«v« that the ganze cyfiader oflroa in a cioae botfded cikiBd»er. I^e raof af 

wire is at all impaired. I have not, howeveiv this chamber is made of coarse dotby 

tiiougbt it prudent, in our present state of through which the current of air esc^>ei^ 

experience, to persist in using the lamps while the soot remains behind, 

under such circumstances, because 1 have Lapis Ivtsbvaus. Potash, 

observed, that in such situations the parti* Laris Lasvli. Azure-stone. . 

cles of coal dust floating in the air, nre at JLafis Niphei Tiers. See Nxfhbitx. 

the gas burning within the cylinder^ and fly Lapis Ollaets. Potatone. 

oflT in small luminous sparks. This appear- L^va. See Volga vir Prodccts. 

ance, 1 must .confess, alarmed me m the Lazuu. (Lapis). Azure^one. 

first instance, but experience soon proved Lsab^ b a white metal of a coonderabljr 

that it was not dangerous. blue tinge, vety soft and flexible, not veiy 

« Besides the &cilities aiForded by this tenacious, and consequently incapable it 

invention, to the working of coal-mines, being drawn into fine wire, though it is e** 

abounding in fire-damp, it has enabled the sily extended into thin plates under the 

directors and superintendents to ascertain, hammer. Its sp. gr. is 11.35. It melts at 

with the utmost precision and expedition, 612^. In a strong neat it boils, and emita 

both the presence, the quantity, and cor* fumes ; during which time, if exposed t» 

rect situation of the gas. Instead of creep- the ur, its oxidation proceeds with coi^ 

ing inch by inch wiUi a candle, as is usual, siderable rapidity. Lead is brittle at the 

along the galleries of a mine suspected to time of congelation. In this state it may be 

contain fire-damp, in order to ascertain its broken to pieces with a hammer, and the 

Eresence, we walk firmly on with the safe- crystallization of its internal parts will e&- 

imps, and, with the utmost confidence, hibit an arrangement in parallel lines, 

prove the actual state of the mine. By oh* Lead is not much altered by exposure to 

serving attentively the several appearances air or water, though the brightness of ita 

upon tiie flame of the lamp, in an examina- surface, when cut or scraped, very soon 

tion of this kind, the cause of accidents goes off. It is probable that a thin stratum 

which happened to the roost experienced of oxide is formed on the surface, which de» 

and cautious miners, is completely devel- fenda the rest of the metal from corronon, 

oped ; and this has hitherto been in a great ^ There are certunly two^ perhaps three 

measure matter of mere conjecture. oxides of lead : 

<< It is not necessary that I should enlarge 1. The powder precipitated by potasb 

upon the national advantages which must from the solution of the nitrate of lead, be« 

necessarily result from an invention, calcu- ing dried, forms the yellow protoxide, 

lated to prolong our supply of mineral coal, IVben somewhat vitrified, it constitutea 

Because I think them obvious to every re- litharge, and combined with carbonic acid, 

fleeting mind ; but I cannot conclude, with- white lead or ceruse. It has b^en obtained 

out expressingmy highest sentiments of ad- by M. Houton-LabtQardiere, in dodecaho« 

miration for those talents, which have de- dral white crystala, shout the size of a pin- 

Teloped the properties, and controlled the head, by slow deposition, from a solution of 

power, of one of the most dangerous ele- litharge in soda, ({eat volatilizes it« It is 

ments, which human enterprize has hither- of very great importance to know accu- 

to had to encounter." — See Letter to Sir rately the composition of this oxide of lead» 

H. Davy, in Journal of Science, vol. i. p. especially in consequence of its great influ- 

302. by John Buddie, Esq. generally and ence in the analyses of organic bodies. The 

justly esteemed the most scientific coal« mean of Berzelius's last experiments, as de-« 

miner in the kingdom.* tailed in the 5th vol. of the AfhandUngar i 

*Lana Philosophica. The snowy flakes Fynk, and translated into the Ann. of Phil, 

of white oxide, which rise and float in the for February 1820, gives us 7.73 for the 

air, from the combustion of zinc* quantity of oxygen, combined with 100 of 

Lampblack. The finest lampblack is pro- lead in 107.73 of the protoxide ; whence the 

duced by collecting the smoke from a lamp prime equivalent of lead comes out 12.9366. 

with a long wick, which supplies more oil The very near approach of this to 13, will 

than can be perfectly consumed, or by suf- justify us in adopting this round number ; 

fering the flame to play against a metalline and in estimating the equivalent of the pro- 

eover, which impedes the combustion, not toxide at 14. The pigment massicot is 

only by conducting off part of the heat, but merely this oxide. 

by obstructing the current of air. Lamp- 2. When massicot has been exposed fof 
bIack,however, is prepared in a much cheap- about 48 hours to the flame of a reverbera- 
er way, for the demands of trade. The tory furnace, it becomes red-lead, or mini- 
dregs which remain after the eliquation of um. This substance has a sp. gr. of 8.94. 
pitch, or else small pieces of fir-wood, are At a red heat, it gives out oxygen, and pas- 
burned in furnaces of a peculiar construe- ses into vitrified protoxide. It consists of 
tion, the smoke of which is made to pnass 100 lead -f- 11,08 oxygen; and it may be 
through a long horhsontal flue» terminating represented m a compound of 2 pnmes of 
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lead <4- 3 oxygen; or of 1 prime protolide opaqae, possess connderable lustre, an^ 

+ 1 prime peroxide. have a sp. gr, of 4. They dissolve in 7*6 

3. If upon 100 parts of redhead, we di- parts of boiling' water. They consist of 

gest nitric acid of the sp. gr. 1.26, 92.5 6,75 acid + 14 protoxide ; or nearly 1+ 2. 

garts will be dissolved, but 7.5 of a dark- A submtrate may be formed in pearl co- 

rowil powder will remain insoluble. This loured scales, by boiling in water, equal 

is the peroxide of lead, and consists of 100 weights of the nitrate and protoxide, 

lead -f 15.4 oxygen; or 13 + 2 -« 15* A subnitrite of lead may be formed, by 

By passiriK a stream of chlorine through boiling a solution of 10 parts of the nitrate, 

red-lead diffused in watery we obtain a so- on 7.8 of metallic lead. If more of the me- 

lution, which yields by potash an abundant tal be used, a quadro-subnitrite results. By 

precipitate of the brown oxide of lead, saturating one-half of the oxide of the sub- 

From 100 of minium, 68of the peroxide ratrite, with the equivalent proportion of 

may be obtained. It is tasteless, and with sulphuric acid, a neutral nitrite is formed.* 

muriatic acid evolves chlorine. When heat- Muriatic acid acts directly on lead by 

ed, oxygen is disengaged, and protoxide heat, oxidizing it and dissolving part of its 

remains^ The red-lead otf'cominerce is often oxide* 

very impure, containing yellow oxide, sul- , The acetic acid ^ssolves lead and Itil ox- 

phate of lead, submuriate of lead and silictii ides ; though probably the access of air may 

CA/imdSe of lead is formed, either by plac- be necessary to the solution of the metid 

ing lead in chlorine, or by exposing the itsetf'in this acid. White lead, or cenue, is 

muriate to a moderate heat. It is a semi- made by rolling leaden plates spirally up, 

tnnsparent grayish-white mass, somewhat so as to leave the space of about an inch 

li)ce horn, whence the old name o£ plumbum between each coil, and placing them ver- 

€9meum. It is fixed at a red heat in close tically in earthen pots, at the bottom of 

vessels, but it evaporates at that tempera- which is some good vinegar. The pots are 

ture in the open air. By Dr« Davy's analy- to be covered, and exposed for a length of 

sis, it consists of chlorine 25.78 -f- lead time to a gentle heat in a sand-bath, or by 

74.23; or 4,5 4- 13. bedding them in dung. The vapour of th© 

The iodide is easily formed, by heating vinegar, assisted by the tendency of thel 

the two constituents* It has a fine yellow lead to combine with the Oxygen wbic.h is 

colour. It precipitates when we pour by- present, corrodes the lead, and converts 

driodate of potash into a solution of nitrate the external portion into a white substance, 

of lead. wikh comes off in flsKes, when the lead is 

The salts of lead have the protoxide for uncoiled. The plates are thus treated re^ 

their base, and are distinguishable by the peatedly, until they are corroded through, 

following general characters :— Ceruse is the only white used in oil paint" 

1. The salts which dissolve in water, inp^s. Commonly it is adulterated with a 
usually give colourless solutions, which have mixture of chalk in the shops. It may be 
an astringent sweetish taste. dissolved without difficulty in the acetid 

2. Placed on charcoal they all yield, by acid, and affords a ciystallizable sailt, called 
.the blow-pipe, a button of lead. nf^or of lead from its sweet taste. This, 

3. Ferroprussiate of potash occasions in like all the preparations of lead, is a deadly 
their solutions a white precipitate* poison. The common sugar of lead is an 

4. Hydrosttlphuretot potash, a black pre- acetate; and Goulard's extract, made by 
cipiute. boiling lithan^e in vinegar, a subacetate. 

5. Sulphuretted hydrogen, a black pre- The power of this salt, as a coagulator of 
dpitate. mucus, is superior to the other. If a bit of 

6. Gallic acid, and infusion of galls, a zinc be suspended by brass or iron wire, or 
white precipitate. a thread, in a mixture of water and the ace^ 

7. A plate of zinc, a white procipitate, tate of lead, the lead will be revived, and 
or metallic lead. form an arbor Satumi. 

Most of the acids attack lead. The sul* * The acetate, or sugar of lead, is usuaUy 

phurie does not act upon it, unless it be crystallized in needles, which have a silky 

ooncentratedand boifin^.. Sulphurous acid appearance. They are flat four-sided prisms 

ga» escapes during this process, and the with dihedral summits. Its sp. gr. is 2.345. 

acid is decomposed. When the distillation It is soluble in three and a half times its 

. is carried on to dryness, a saline white mass height of cold water, and in somewhat les» 

renuuns, a small portion of which is soluble ofboiling water. Its constituents are 26.96 

in water, and is the sulphate of lead; it af- acid + 58.71 base + 14.32 W^ter.^^er^ 

fords crystals. The residue of the white zelius. 

mass is an insoluble sulphate of lead. * It The subacetate crystallizes in plates, and 

consists of 5 acid + 14 protoxide .* is composed of 13.23 add + ^.77 base ; or 

Nitric acid acts strongly on lead. 1 prime -f- 3. In the extensive and excel-^ 

"^The nitric solution, by evaporation, lent sugar of lead works of Mr. Mac^kintoshf 

yields tetrahedral crystals, which are whfte, and of Mr. Ramsay, at Glasgow, this sait-ii^ 
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o^cUlionally formed m 1arg« flat fbdmboi- Oils dissolve the oxide of lead, and he-^ 

dal prisms, which Dr. I'homson supposes come thick and consistent; in which state 

to consist of five atoms oxide of lead, four they are used as the basis of plasteny ce- 

atoms acetic acid, and 19 atoms water ; ments for water-works, paints, &c. 

while he considers the ordinary acetate as a Sulphur readily dissolves lead in the dry 

compound of one atom acid, one atom way, and produces a brittle compound, of a 

oxide, and three atoms water. The sulphu- deep ^ray colour and brilliant appearance, 

ret, sulphate, carbonate, phosphate, arse- which is much less fusible than lead itself; 

niate, and chroroate of lead, are found na- a property which is common to all the com- 

tive, and will be described amonjs^ its Oass. binations of sulphur with the more fusible 

When lead is alloyed with an equal metals, 
weight of tin, or perhaps even less, it ceas- The phosphoric add, exposed' to heat 
es to be acted on by vinegar. Acetate and together with charcoal and lead, becomes 
a'ubacetate of lead in solution, have been convertedinto phosphorus, which combines 
used as external applications to inflamed with the metal. This combination does- 
surfaces, and scrofulous sores, and as eye- not greatly differ from ordinary lead ; it is 
trashes. In some extreme cases of hxmor- malleable, and easily cut with a knife; but 
rhagyfrom the lung^ and bowels, and uterus, it loses its brilliancy more speetUly than 
the former salt has been prescribed, but pure lead ; and when fused upon charcoal 
rarely and in minute doses, as a corrugant with the blow-pipe, the phosphorus burns, 
or astringent. The coKc of the painters, dnd leaves the lead behind, 
and that formerly prevalent in certain coun- Litharge fused with common salt decoflH 
ties of England, from the lead used in the poses it ; the lead unites with the muriatic 
cyder presses, show the very deleterious aeid, and forms a yellow compound, used aa 
operation of the oxide, or salts of this metal, a pig^ment. The same decomposition takes 
when habitually introduced into tiie sys* place in the humid way, if common salt be 
tern in the minutest quantities at a time, macerated with litharge; and the solution 
Contraction of the thumbs, paralysis of the will contain caustic alkali, 
hand, or even of the extremities, have not Lead unites with most of the metals* 
unfrequently supervened. A course of sul- Gold and silver are dissolved by it in a 
phuretred hydrogen waters, laxatives, of slight red heat Both these metals are said 
Ivhich sulphur, castor-oil, sulphate of ma^ to be rendered brittle by a small admixture 
nesia,or calomel, should be preferred, a of lead, though lead itself is rendered noore 
mercurial course, the hot sea-bath, and elec- ductile by a small quantity of them. Pla^ 
tricity, are the appropriate remedies. tina forms a brittle compound with lead; 
■ Dealersin wines have occasionally sweet'' mercury amalgamates with it ; but the lead 
cned them when acescent, with litharge or is separated from the mercury by agitation^ 
its salts. This deleterious adulteration may in the form of an impalpable blaek powder, 
be detected by sulphuretted hydrogen oxygen being at the same time absorbed; 
water, which will throw down the lead in Copper and lead do not unite but with a 
the state of a dark brown sulphuret. Or strong heat. If lead bis heated so as to boil 
aubcarbonate of ammonia, which is a more and smoke, it soon dissolves pieces of cop- 
delicate test, may be employed to precipi- per thrown into it; the mixture, when 
.tate the lead in the state of a white carbo- cold, is brittle. The union of these two 
nate ; which, on being washed and digest- metals is remarkably slight ; for, upon ex- 
cd with sulphuretted hydrogen water, will posing the mass to a heat no greater than 
instantly become black. If the white pre- that in which lead melts, the lead almost 
cipitate be gently heated, it will become entirely runs off by itself* This process is 
yellow, and, on charcoal before the blow- called eKquation. The coarser sorts of lead, 
pipe, it will yield a globule of lead. Chro- which owe their brittleness and g^nulated 
mate of potash, will throw down from satur- texture to an admixture of copper, throw 
nine solutions, a beautiful orange-yellow it up to the surface on beingp melted by a 
powder. Burgundy wine, and all such as smaJl heat. Iron does not unite with lead, 
contain tartar, will not hold lead in solution, as long as both substances retain their me- 
in consequence of the insolubility of the tallic form. Tin unites very easily with this 
tartrate. metal, and forms a compound, which is 

The proper counter-poison for a dange- much more fusible than lead by itself, and 

rous dose of sugar of lead, is solution of is, for this reason, used as a solder for lead. 

Epsom or Glauber salt, liberally swallowed ; Two parts of lead and one of tin, form an 

cither of which medicines instantly con- alloy more ftisible than either metal alone : 

verts the poisonous acetate of lead into the this is the solder of the plumbers. Bismuth 

inert and innoxious sulphate. The sulphu- combines readily with lead, and affords a 

ret of potash, so much extolled by Navier, metal of a fine close grain, but very brittle, 

instead of being an antidote^ acts itself as a A mixture of eig^ht parts bismuth, five lead, 

pfusonon the stomach.'^ and three tin, wiH melt in a heat which is 
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net sufficient to eaoae. water to boil. Anti- by rubbing the iat fiice of a stone called the 

xnony fbrms a brittle alloy with lead. muUer, upona table or glab called the stone. 

Kickely cobalt, manganese, and zinc, do not ijome fluid is always addled in this process, 

unite with lead by fusion. The advantage of levigation with a stonp 

All the oxides of lead are easily revived and muUer, beyond that of triturating in a 

with heat and carbon. mortar, is, that the materials can more es^i- 

JLbatbsb. The skins of animals prepared ly be scraped together, and subjected to 

by maceration in lime water, and sdlerward the action of the muller, than in the other 

vith astringent substances. See TAirNivOb case to that of the pesUe ; and, from the 

'^ LxAYxs OF Plaxts, See CHLoaoraT^x.* flatness of the two surfaces, they cannot 

Lass (^SoAp). See Potash; also Soap. elude the pressure. 

LiBKOirs. See Acni (Citric). * Lixvaixa or Yskite. Colour black. 

* LsMiriAir Eabth, or Sphbaoidv* Co* Massive; in distinct concretions ; andcrys- 
lour yellowish-gray, and frequently mar- taUized in obhque or almost rectangular 
bled with msty spots. Dull. Fracture fine four-sided prisms, varying from acicular tp 
earthy. Meagre to the feeU Adheres slight- the thickness of an inch. Lateral planes 
ly to the tongue. When plunged in watei^ longitudinally streaked. Lustre glistening, 
kfalls to pieces with disengagement of air- semi-metallic. Fracture uneven. Opaque, 
bubbles. Its constituents are, 66 nlica, 14.5 Scratches glass, and gives a few sparks with 
alumina, 0.35 magnesia, 0.35 Ume, 3.5 soda, steel, but is scratched by adularia. Streak 
6 oxide of iron, 8.5 water.— *Jrto]bro/A. it unchanged. Easily frangible. Sp.gr. 3.9, 
has hitherto been found only in the Island MagneUc on being heated; its colour at the 
of Stalimene, (ancient Lemnos). Itisrec- s^u>>e time changing to reddish-brown. It 
koned a medicine in Turkey ; and is dug up nielts into an opaque black bead, having a 
only once a year, with religious soiennities, metallic aspect, and magnetic Its^onstitu- 
cut iBto spindle-shaped pieces, and stamp- pnts are 30 silica. 12.5 lime, S7.S oxide of 
ed with a seal. It was esteemed an anti- uron and oxide of manganese, the last of 
dote to poison and the plague in Homer's which forming only 2 or 3 parts, it occurs 
time ; a virtue to which it has not the slight- ^ primitive limestone in the island of Elba^* 
est clainL* * Lioht. The agent of vision. 

*LapiBOLrr«. Colour peach-blossom red, . Some philosophers regard light as jcon- 

sometiMee gray. Massive, and in small con- risting of piurticles of inconceivable minute^ 

eretions. Lustre glistening, peariy. Cleavage ness, emitted in succession by luminous ho 

single. Fracture, coarse sphntery. Feebly <!»««» which move in straight lines, at the 

translucent Soft. Bather sectile. Rather rateof 200,000 miles per second, 

easily Iran^ble. Sp. gr. 2.6 to 2.8. It in- Others conceive that it consists in certain 

tamesces before the blow-pipe, and melts undulations communicated by luminous bo- 

easily into a milk-white translueent globule, dies, to an etherial fluid which fills all space. 

Its constituents are 54 silica, 30ahiroina, 18 This fluid is composed of the most subtile 

potash, 4 fluate of lime, 3 manganese, and 1 matter, is highly elastic, and the undulations 

mn.—VauqueUn. It occurs in limestone at "e propagated through it with great velo- 

DalmaUy,andonthenorthndeofLochfine; city, in spherical superficies proceeding 

on the east side of Loch-leven, neatly op* from » centre. This view derives great 

posite the Inn at Balaehulish. It is found plausibility from its happy application by 

in many places on the continent. On ao- Huygens, to explain a very difficult cUiss of 

count ofits beautiful colour,it has been cut optical phenomena, the double refiraction 

into snuffboxes, but it is rather soft and o^' calcareous spar and other bodies, 

greasy to the aspect. — JameMn,* 'I'he common refr^tioo is explained by 

* Lbvcits. Dodecahedral zeolite of Huygens on the supposition, that the undu- 
Jameson. Colour white, whence its name, lations in the himinous fluid are propagated 
Genewdly in roundish imbedded grains, or in the form of tpherical waves. The double 
ciystallized in acute double eight-sided py- refraction is exphiined on the supposition, 
ramids. Internal lustre shining. Cleavage that the undulations of light, in passing 
imperfect. Fracture imperfect conehoidaL through the calcareous spar, assume a *p^- 
Traiwlucent. Refracts single. Harder than roirfo/ form ; and this hypothesis, though it 
apatite, but softer than feldspar. Brittle, Sp. does not apply with the same simplicity as 
gr. 2. 5. With borax it fuses into a biown- the former, yet admits of such precision, that 
ish transparent glass. Its constituents are a proportion of the axes of the spheroids 
56 silica, 20 alumina, 20 potash, 2 lime, and may be assigned, which will account for the 
2 loss.— FawynffKn. It is almost peculiar to precise quantity of the extraordinary irefrao- 
Italv, occurring in trap-rocks and lavas, at tion, and for all tlie phenomena dependent 
Albano, Prascati, and near Naples.* on it, which Huygens had studied with great 

* Ltb&vius, smoking liquor of: deutc^ care, and had reduced to the smallest num- 
chloride of tin.* ber of general facts. 

LBVioATioir. The mechanical process (rf* ••That these spheroidal undulations ac- 

grinc&ng the parts of bodies to a fine pastes tnally exist," Mjs the (^ebrated FlayfaiTi 
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^* he would after aU be a bold theoriit who equally contistent with tbis tfaeoiy t that 

ahottld affirm ; but that the suppoaition of many others which have been long kiiowii, 

their existence is an accurate expression of but never understood, become by these 

the phenomena of double refraction, cannot means perfectly intelligible ; and that seve- 

be doubted. When one enunciates the hv- nd new facts are found to be thui^ only* re- 

pothesis of the spheroidal undulations, hem ducible to a perfect analog with other 

fact expresses in a single sentence all the facts, and to the simple principles of the 

phenomena of double refraction. The by- undulatory system."— Abf. PML voL ii. p. 

pothesis is therefore the means of represent- 631. 

ing these phenomena, and the laws wbich I think, howerer, that the new diseoTeries 

they obey, to the imagination or the under- on polarized light may be ipore easily re- 

standing; and there is perhaps no theory ferred to the corpuacular than uadulatcny 

in optics, and but veiy few in natural phi- hypothesb. 

losophy, of which more can be said. The- The physical affections of light are$M%ig» 

oiy therefore, in this instance, is merely to to this work. Its chemical relatums are 

be regarded as the expression of a general alone to be considered. These may be 

law, and in that light I thii^ it is conuder- conveniently referred to four heads :— 

cd by La Place." 1. Of the mean refractive and disperaive 

Dr. Young has selected from Sir Isaac powers of different bodies, 
Newton's various writings, many passages 2. Of the action of the different prisma* 
favourable to the admission of the unduua- tic ccdours on chemical matter, 
tory theoiy of light, or of a luminiferous 3. Of the polarisation of hght, 
ether pervading the universe, rare and elas^ 4. Of the absorption and disei^;agemeist 
tic in a high degree. << Is not the heat (of of light, or phosphorescence, 
the warm room) conveyed through the va- 1. Newton fint discovered that certain 
cuum by the vibrations of a much subtiler bodies exercise on light a peculiar attractive 
medium tlum air f And is not this medium force. When a ray passes obliquely from 
the same with that medium by which light air into any transparent hquid or sodid sur- 
is reflected and refracted, and by whose ftce, it undeigoes at entrance an angular 
vibrations light communicates heat to bo- flexure, which is called refraction. The 
dies, and is put into fits of easy reflection variation of this departure from the rectili- 
|ind easy transmis9ion ^ And do not the vi- neal path for any particular substance, de- 
brations of this medium in hot bodies con- pends on the obhquity of the ray to the re- 
tribute to the intenseness and duration of nvctingsurface; so that the sine ^the angle 
their heat ? And do not hot bodies commu- of refraction, is to that of the angle of inci- 
nicate their heat to contiguous cold ones, dence, in a constant ratio. Now Newton 
by the vibrations of tins medium, propaga- found that unctuous or inflammable bo^ea 
ted fr^m them into the cold ones f And is ' occasioned a greater deviation in the lumi- 
not this medium excee^ngly more rare and nous rays than their attractive mass or den-< 
subtile than the air, and exceedingly more sity gave reason to expect. Hence he con- 
elastic and active ? And doth it not readily jectured, that both diamond and water con- 
pervade all bodies ? And is it not by its e]a9- tained combustible matter,~-a sagacious 
tic force exjpanded through all the hea- anticipation of future chemical discovery, 
veni ?"— « u aiiy one would ask how a me- Dr. Wollaston invented a very ingenious 
dium can be so rare, let him tell me how an apparatus, in whicbt by means of a reetan- 
electric body can by friction emit an exhala- S^ur prism gf flint glass, the index of re* 
tlon so rare and subtile, and yet so potent ? fraction of each substance is read off at 
And how the effluvia of a magnet can pass once by a vernier, the three sides of a move- 
through a plate of glaas without resistance, l^le triangle performing the operations of 
and yet turn a magnetic needle beyond tiie reduction, in a very pompendious manner.— 
glass ^'*q^«tc«, Qu. 18. 22. •« Were I to JPftH- TrQn$, 1802, or Mchokon'a Journal, 
assume an. hypothesis, it should be this, tf 8vo. vol. iv. p. 89. 

propounded more generally, so aa not to But transparent n^edia occasion not mere* 
detennine what light is, farther than tiiat it ly a certain flexure of the white sunbeam, 
is something or other capable of exciting called the mean refractUnt^ they likewise de- 
vibrations in the ether; for thus it will be- compose it into its constituent colours, 
come so general, and comprehenrive of This effect is called ditpertion. Now the 
other hypothesis, as to leave little room for mean refractive and dispersive powers of 
new ones to be invented.'^ — Birch, iiL 249. bodies are not piopprtional to each other. 

Dr. Young shows, that many phenomena In some refracting media, the mean angle 

inexplicable on the notion of radiating cor- of refraction is laig-er, whilst the angle dT 

puscles, are easily reconciled to the theory dispersion is smaller ; and in other refract- 

of undulation. <<On Uie whole,'' says this ing media, the mean angle of refraction ia 

profound philosopher, << it appears thattibe smaller, whilst the an^e of dispersion i^ 

few optical phenomena, which admit of ex- lazger. In short, the knowledge of the 

flaiiation by the forpoaQ^ar systexo, sr^ ^eaoiiejNuptivepoverof a|^Ten8ubstfknce!» 
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wis not entble iu to detetmine its ditper- 
«Mre power, and vice versa. 

From tho refracttve power of bodies we 
may in many cases infer their chemical con- 
stitation. For discovering the purity of 
essential oils, an examination with Dr. Wd- 
laston's instrument may be of consadersble 
utility, on account of the smallness of the 
quantity requisite for trial. '<In oil of 
clores, for instance, I have met with a wide 
difference. The refractive power of genu- 
ine oil of cloves is as high as 1.535 ; out I 
have also purchased oil by this name which 
did not exceed 1.498, and whidi had pro- 
bably been adulterated by some less refrao- 
tive oil.'' This fine idea, suggested by Dr. 
Wollaston, has been happily prosecuted by 
Iff. Biot, with regard to gaseous compounds. 
I shall first give general tables of the re- 
fractive and dispersive powers of differ- 
ent bodies, and then mske some remarks 
on their chemical applications: — 

Index ofMeJracHon. 
A vacuum, 1.00000 

Atmoi^heric air, (mean,) 1.00033 

Ice, Wol. 1.31000 

Ice, Brewster, 1.30700 

^ater, ? 1.336 

Vitreous humour, 5 Ciyolite. B. 1,344 
Ether, W. 1.358 

Albumen, W. 1.360 

Alcohol, W. 1.370 

Saturated solnt. of salt, Gavallo^ 1.375 
Solution of sal ammoniac, 1.383 

Nitric acid, sp. gr. 1.48, W. 1.410 

Fluorspar, W. 1.433 

Sulphuric spar, W. 1.435 

Spermaceti, melted, W. 1.446 

Crystalline lens of an ox, W, 1.447 
Alum, W. 1.457 

TaUow melted, W. 1.460 

Borax, G. 1.467 

GU of lavender, IV. 1.467 

C. (1.469) 
Oil of peppermint, W. 1«468 

GU of olives, W. 1.469 

OUof»hnood% W. 1.470 

Gil of turpentine, rectified, W.. 1^70 

Do. common, W. 1.476 

Essence of lemon, W, 1,476 

Butter, cold, W. 1.480 

Linseed oU, W. 1.485 

Camphor, W. 1.487 

Icelamd spar, weakest refir. IV. 1.488 

Do. strongest do. W. (1.657) 

TaUow,cold, W. 1.49 

Sulphate of potash, W, 1,495 

Oil of nutmeg, W. 1.497 

French plate-glass, W. 1.500 

^ng]ish plate-glass W, 1.504 

Oil of amber, W. 1.505 

Balsam of capivi, W. 1.507 

Gum-arabic, W. 1.514 

Dutch plate-glass, W. 1.517 

Caoutohouc, W. 1.524 

Nitre, C. 1.524 



Selenite, 

Crown glass, common, 

Canadat^alsam, 

Centre of the ciystalUne oi 

fish, and dry crystalline 

of an ox. 
Pitch, 

Radchffe crown-glass, 
Anim6, 
Copal, 

Oil of cloves. 
White wax cold, 
Elemi, 
Mastic, 

Arseniate of potash. 
Sugar after fusion. 
Spermaceti cold. 
Bed sealing-wax. 
Oil of sassafras^ 
Bees-wax, 
Boxwood, 
Colophony, 
Old plate-glass. 
Rock crystal, (double). 
Amber, 

Opium, 
lliea. 

Phosphorus, 
Horn, 



Atdeac efRtffracthn, 



% 



W. 
W. 

w. 



1.525 
1.525 
1.528 



W. 1.530 



W. 

w. 
w. 
w. 
w. 



w. 



w. 
w. 
w. 
w. 
w. 
w. 
w. 



1.533 
1.535 
1.535 
1.535 



1.536 
1.542 



1.543 
1.545 
1.547 
1.547 
C. (1.556) 
W. 
W. 

IV. 1.579 
W. 

C 1.583 
• 1 1.586 
W. 

IV. 1.596 
IV. 1.600 



W, 



Flint-glass, 

Benzoin, 

Guaiacum, 

Balsam of Tolu, 

Sulphate of baryt. (double R.) W. 1.646 

Iceland spar, (strongest), W. 1.657 

Gum dragon, W. 

Carburet of sulphur, Br. 1.680 

White sapphire, W. 1.768 

Muriate of antimony, variable* W. 

Arsenic,, (a good test), W. 



Spinelle ruby. 

Jargon, 

Glass cf antimony. 

Native sulphur. 

Do. . 
Plumbago, 
Phosphorus^ 



1.81i 
1.812 
1.950 
1.980 



W. 

w. 
w. 

W. 2.040 

Brewster, 2.115 
W. 

Brewster, 2.224 



Diamond, . Newton, by Dr. W. 2.4^ 
Do. Bochon, 2.755 

Realgar, Brewster, 2.510 

Chromate of lead, (least refir.), do. 2.479 
Do. (greatest refr.) do. 2.926 
TABLE n.'^ltejracting Ptmere of Gatee 

fyr the temperature of 32° J^. ttnd pretmre 

30, hy MM, Biot and Arago, 
Atmospheric air. 
Oxygen, 



Axote, 

Hydn^n, 

Ammonia, 

Carbonic acid, 

Subcarburetted hydrogen. 

Muriatic acid g«i^ 



1.00006 
0.86161 
1.03408 
6.61436 
2.16851 
1.00476 
2.09270 
1.19635 
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TABLE UJL^^Mpenhe Pngen. MRtiiig the feftmctive power of tliebody, ml 

making a small correciion for the carboeip 
Cryolite, . Brewster, 0.023 aoid present^ we shall have for the sum of 

Fluorspar, . do. 0.022 the products 1.0000. 

Water, do. 0.035 Ammonia, however, furnishes a more in- 

Diamond, do« 0.038 teresting example ofthe application of these 

Flint glass, (hirhest), do. 0.052 principles. 

Carburet of sulphur, do. 0.115 The refiactive power 

Phomhonu^ do. 0.128 of hydrogen ib, 6.61436 

Sulphur, do. O.loO ofasote, 1.0>4a8 

Oil of cassia, do. 0.139 of ammonia, 2.16851 

Realgar, do. 0.255 Let x be the weight of the ccmstituent, 

Chromate of lead, (least refir.) do. 0.262 whose refractive power is, a 

Do. (greatest refr.) do. 0.400 y -> 100 «- x ^ that whose power is b 

and call the refractive 
Carburet of sulphur exceeds all fluid bo- power of the compound, e 

dies in refractive power, surpassing even e — b 

flint-glass, topaz and tourmaline; and in Then c — ■-. In the present enae, 

dispersive power it exceeds evety fluid sub- a — > 6 

stance, except oil of cassia, holding an inter- 2, 1 6851 -« 1.03408 

mediate place between phosphorus and bal- 9 •» ■ ■ «» 0.203 and 

aamofTolu. 6.61436—1.03408 

Dr. Brewster has further shown, that all 100 -» x«. 0J97 »- the azote in 100 parts 
doubly refhbcting crystals have two dispcr- of ammonia ; which may be regarded as 
five powers. an approximation. The true proportions 

IVom Table II. it appears, that the refrao- given by the equivalent ratios are, 0.823 azote 
five power of hydrogen gas g^atly surpas- + 0.177 hydrogen. If the refractive power 
aes not only that of the other gases, but of of ammonia were 2.0218, then the chemical 
aO known bodies. This principle exists in and optical analysis would coincide, 
great abundance, in resins, oils, and guma^ if we calculate on the above data, what 
where it is united to carbon and oxygen ; ought to be the refractive power of water, 
and we mufit probably ascribe to it, the emi- as a compound of 8 parts of oxygen -f- 
sent refractive power of these combustibles, 1 hydrogen, we shall obtain the numb^ 
•o justly observed by Newton. This effect 1.50065, which being multiplied by 0.45302, 
of hydrogen is finely displayed in ammonia, the absolute refractive power of air, when 
whose refractive power is more than double we take the density of water for unity, we 
that of air.; and much superior to that of shall have a product -r 0.67984. Now, 
water. according to Newton's estimate, which IC 

But nnce every substance ought to intro- Biot has found to be exact, the refractive 
duce into its combinations, its peculiar cha- power of water is 0.7845. Hence, we se^ 
raster, and preserve in them to a certain de- that the compound has acquired an increas- 
rree, the force with which it acts on light, ed refractive force by condensation, above 
let us endeavour to calculate in this point of the mean of its constituent^ in the ratio of 
view, the refractive influence of the consti- IQO to 86|* 

tucnts of ^a compound. Prom our know- Rays of light, in traversing the greater 
ledge^rf the extreme tenuity of light, it is number of crystallized bodies, are common- 
probiOjle, that the influence ofamoderate lyspHtintotwopencils; one of which, called 
chemical condensation, ought to affect its the ordinary ray, follows the common lawn 
operations very slightly ; for whether it be of refraction, agreeably to the preceding 
an ether or a corpuscular emanation, the ex- tables, whilst the other, called the extraor- 
cessive minuteness of its particles, compared dinary ray, obeys veiy different laws. This 
to the distances between the molecules of phenomenon is produced in all tran^arent 
bodies, ought to render the change of dis- crystals, whose primitive form is neither a 
Unce among the latter, unimportant. Con- cube nor a regular octohedron. The division 
sequently, the refracting powers oi bodies of the beam is greater or less, according to 
ought to differ very little from those of their the nature of the crystal, and the direction 
elements, unless a very great degree of con- in which it is cut. But of all known sub- 
densation has taken place. stances, that which produces this phenome- 

Hence, if we multiply the proportions of non in the most energetic manner, is the 
azote andoxygenrespectivefy, by their re- rhomboidal carbonate of lime commonly 
fractive powers, we shall obtain products, called iceland spar. 

whose sums will coincide with the refractive 2. Of the action of the different eohttred 
power of the atmosphere. Thus, 100 parts rays. If the white sunbeam, admitted 
K^5'^. ^ ^ ^*^™®*P**^'®'®^***^^**®** through a small hole of a window-shutter 
^'^'V A ^^y^^\ ^^'?' , ^^ ^e multiply into a darkened room, be made to pass 
each of these numbers by the number repre^ through a triangular prism of gUws, it wiH 
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be diTidcd iitto' a number of spSefidid cokmn tlon from ft vufror ; ftnd lie (bcaid thftt is aS 
which may be thrown upon a sheet of paper, the positions in whichlic^it ceased to be re- 
Kewton ascertained, that if this ccMoured fiected, heat also ceased to appear. The 
image, or spectrum as it is called, be divided Uiermometer in the focus of the apparatus 
into 360 parts, the red will occupy 45, the was no longer affected. Thus, we see, that 
orange 27, the yellow 48, the g^een 60, the the obscure heat-making principle, accom- 
blue 60, the indigo 40, and the violet 80« panics the luminous particles, and obey athe 
The red rays being least bent by the prism, same laws of action, 
from the direction of the white beam, are If the white luna tomea, the muriate of 
said to be least refracted or the least refran< ^ver moistened, be exposed to the dif« 
gible ; while the violet ray» being always at ferent rays in the prismatic spectrum, it wilt 
&e other extremity of the spectrum , are call- be found, that no effect is produced upon it, 
ed the most refrangible. According to Dr in the least refran^ble rays, which occasion 
Wollaston, when the beam of lijg^ht is only heat without light ; that only a slight disco- 
1.20th of an inch broad, and received by the loration will be occasioned by the red rays ; 
eye at the distance of 10 feCt, through a clear that the blackening power will be grater 
prism of flint-glass, only four colours ap- in the violet than in any other ray ; and that 
pear ; red, yelltiwish-green, blue, and violet, beyond the violet, in a space perfectly ob- 
■ H the differently coloured rays of light scure to our eyes, the darkening effect wiH 
thus separated by the prism, be concentred be manifest oh the muriate. 
on one spot by a lens, they will reproduce This fine observation, due to If. Ritter and 
colourless light Newton ascribes the diffe- Br. WoUaston, proves, that there are rayd 
ren( colours of bodies, to their power of ah- more refrangible than the rays producing 
iorbing all the primitive colours, except the light and heat. As it appears, from the ofo- 
peculiar one which they reflect, and of servations of M. Berthollet, that murtatio 
which colour they therefor^ appear to our acid gas is formed when horn-silver is black- 
eye, ened by light, the above rays may be call- 

According to Sir WiUiam Herschel, the ed hydrogenating. Sir H. Dav> found, that 

different coloured rays possess very different a mixture of chlorine and hydrogen acted 

powers of illumination. The Bghtest green, more rapidly upon each other, combining 

or deepest yellow, which are near the cen- without explosion, when exposed to the red 

tre, throw more light oh a printed page than rays, than when placed in the violet rays ; 

any of the rays towards either side of the but that solution of chlorine in water be* 

•pectrum. Sir H. Davy remarks, that as came solution of muriatic acid most rapidlyv 

there are rmrv green rays in a given part of when placed in the most refrangible rays in 

tile sprectrum than blue rays, the difference the spectrum. He also observed, that th^ 

of illuminating power may depend on this puce-coioured oxide of lead, when moisten- 

circumstance. The rays separated by one ed, gradually gained a tint of red in the least 

prism, are not capable of being further c&- refrangible rays, and at last became black, 

vided by being passed through anoth er ; and but was not affected in the most refrangible 

in their relations to double refraction and rays. The same change was produced by 

reflection, they appear to agree with direct expo^ng it to a current of hydrogen g^. 

light. An object illuminated by any of the The oxide of mercuiy from calomel and wa- 

rays in the spectrum, is seen double through ter of potash, when exposed to the spectrtm^ 

Iceland crystal, in the same manner as if it was not changed in the most refrangible 

had been visible by white light. rays, but became red in the least refrangible. 

Under Calobic, we have stated the pow« which must have been owing to the absorp^ 

er of healing which the different coloured tion of oxygen. The violet rays produced 

rays of the spectrum apparently possess, upon moistened red oxide of mercury, the 

Sir H. Englefleld, and M. Berard, confirmed same effect as hydrogen gas. 
the results of Sir W. Herschel, with regard Dr.Wollaston found, that g^iaiac, exposed 

to the progfressive increase of calorific influ- to the violet rays, passed rapidly from yellow 

ence from the violet to the red extremity of to green ; s^nd MM. Gay-Lussac and The- 

the spectrum ; and they also found with him, naid applied to the same influence a gaseous 

that a calorific influence extended beyond mixture of hydrogen and clilorine, when ex- 

the limit of the red light, into the unillumi- plosion immediately took place. By placing 

nated space. M. Berard, however, obser- small bits of card, coated with moist hom- 

ved, that the maximum of effect was in the silver, or little phials of those mixed gases, 

light, and not beyond it. This ingenious in the different parts of the spectrum, MT. 

philosopher made a pencil of the sunbeam Berard verified the former^ observations of 

pass across a prism of iceland spar. The di- the chemical power acquiring a maximum 

vision of the rays formed two spectra^ which in the violet ray, and existing even beyond 

presented the same properties with the sin- it; but he also found, that by leaving the 

gle spectrum. Both possessed the calorific tests a sufficient time in the indigo and bhie 

virtue in the same manner and degree. M. rays, a perceptible effect was produced upon 

Berard polarized a beam of light by reflcc- them. He concentrated by a lens all that 
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jportiDn of the ipeetnim which extendi from Tfait new bnach of optical leieifee^ 
the green to the eztreme boundtiy of the sprang from the ingenuity of Mahis. It ha* 
Tiolet ; and by another lens he collected the been since cultivated chiefly by M. Biot in 
other half of the spectram, comprehending France, and by Dr. Brewster in this king' 
the red. The latter formed the focus of a doro. I am hsppy to observe, that Mr. 
white light, so brilliant, that the eye could Herschel has lately entered the lists under 
not endure it ; yet in two hours it produced refv favourable auspices, 
no sensible change on muriate of silver. On Ira solar ray fall on the anterior surface 
tiie contraiy, the focus of the other half of of an unsUvered mirror plate, making an 
the ipectram, whose light and heat were far angle with it of oS^ 2y, the ray will be re^ 
less intense, blackened the muriate in ten fleeted in a right line, so that the angle of 
minutes. The investigations t£ Delaroche reflection will be equaJ to the angle m inci^ 
enable us^ in some measure, to reduce these dence. In any point of its reflected path, 
dissimilar effects of light to a common prin^ receive it on another plane of similar ^ass, 
ciple. See Caxobic. itwiU suffer in general a second partial re- 
in Mr Brande's late Bakerian lecture on flection. But this reflection will vanish, or 
the composition and analysis of coal and oil become noil, if the second plate of glas» 
gases, this ingenious chemist shows, that the form an angle of 35^ 2f/ with the first re-^ 
Sght produced by these, or by defiant gas^ fleeted ray, and at the same time be turned^ 
even when concentrated so as to produce a so that the second reflection is made in a 
sensible degree of heat, occasioned no plane perpendicular to that in which the 
change on the colourof muriate of sUver, nor first rejection takes place. For the sake of 
Onamixtureof chlorineandhydrogen; while illustration, suppose that the plane of inci- 
the li^ht emitted by electrized charcoal, dence of the ray on the first glass, coincides- 
speedily affects the muriate, causes these with the plane of the meridian, and that the 
^ases t« unite rapidly, and sometimes with reflected ray is vertical. Then, if we make 
explosion. The concentrated light of the the second inclined plate revolve, it will 
moony like that of the gases, prmluced no turn around the reflected ray, forming al- 
change. He concludes with stating, that ways with it the same angle ; and the plane 
he found the photometer of Mr. Leslie in- in which the second reflection takes place^ 
effectual. He employed one filled with the will necessarily be directed towards the dif- 
vapour of ether (renewable from a column ferent points of the horizon, in different 
of that fluid), which he found to be more azimuths. This being arranged, the foUow- 
delicate. ing phenomena will be observed. 

The general facts, says Sir H. Davy, €»f When the second plane of reflection is 

the refraction and effects of the solar beam« directed in the meridian, and consequently 

offer an analogy to the a^nciesof electrici- coincides with the first, the intensity of the 

•ty . In the voltaic circuit, the maximum of light reflected by the second glass is at its 

heat seems to be at the positive pole, where maximum. 

the power of combining with oxygen is In proportion as the second plane, in its 

^ven to bodies, and the agency of render- revolution, deviates from its parallelism with 

ing bodies inflammable is exerted at the op- the first, the intensity of the reflected light 

posite surface ; and similar chemical effects will diminish. 

are produced by ne^pative electricity, imd FInaUy, when the second plane of reflec- 

by the most refrangible rays of the solar tion is placed in the prime vertical, that is 

beam. In general, in nature, the effects east and west, and consequently perpendic- 

of the solar rays are very compounded, ular to the first, the intensity of the reflec- 

Healthy vegetation depends upon the pre- tion of light is absolutely null on the two 

sence of the solar beams, or of light; and surfaces of the second glass, and the ray is 

whilst the heat gives fluidity and mobility entirely transmitted, 
to the vegetable juices, chemical effects Preserving the second plate at the same 

likewise are occasioned, oxygen is separa- inclination to the horizon, if we continue 

tedfrom them, and inflammable compounds to make it revolve beyond the quadrant 

formed. Plants deprived of light become now described, the phenomena wiU be re^ 

.white, and contain an excess of saccharine produced in the inverse order; that is, the 

and aqueous particles; and flowers owe mtensity dT the fight will increase, precise- 

the variety of their hues to the influence of ly as it diminished, and it will become equal, 

the solar beams. Even animals require the at equal distances from the east and west, 

presence of the rays of the sun, and their Hence, when the second plane of reflection 

colours seem materially to depend upon the returns once more to the meridian, a second 

chemical influence of these rays; a com- maximum of intensity equal to the first re^ 

parison between the polar and tropical ani- curs. 

mals, and between the parts of their bodies . From these experiments it appears, that 

exposed, and those not exposed to light, the ray reflected oy the first glass, is not re» 

shows the correctness of this opinion. fleeted by the second, under this incidence, 

111. Polarisation of Light, when it is presented to it by its east and west 
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Sides ; but that it is reflected, at least in parf^ depend on the nature of the forces which the 
when it is presented.to the glass by any two particles of the crystal exercise on them* 
others of Us opposite sides. Now if we re- Sometimes the effect of these forces is limit- 
gard the ray as an infinitely rapid succession ed to the above polarization, or to the ar- 
of a series of luminous particles, the faces of ranging all the particles of one ray, parallel 
the ray are merely the successive faces of to each other, so that their homologous faces 
these particles. We must hence conclude, are turned towards the same parts of space, 
that these particles possess faces endowed When this disposition occurs, the luminous 
with different physical properties, and that molecules preserve it, in the whole extent 
in the present circumstance, the first reflec- of the crystal, and experience no more move<- 
tion has turned towards the same sides of ment around their centre of gravity. But 
space, similar faces, or faces equally endowe4 there exists other cases, in which the mole- 
at least with the property under considera- cules that traverse the crystal are not fixed 
tion. It is this arrangement of its molecules in any constant position. During the time 
which Mains nsimedthe polarization of light, of their passage, th^y oscillate round their 
assimilating the effect of the first glass to centre or gravity, with velocities, and accord- 
that of a magnetic bar, which would turn a ing to periods, which may be calculated, 
series of magnetic needles, all in the same Lastly, they sometimes revolve round their 
direction. own axes, with an uninterrupted movement 

Hitherto we have supposed that the ray, of rotation. The former is called Jixed po« 
whether incident or reflected, formed with larization^ the latter moveable, 
the two mirror plates^ an angle of 35^ 25' ; In the Phil. Trans, for 1813, we have the 
for it is only under this angle that the phe- first of a series of very interesting papers on 
nomenonis complete. Without changing polarized light by Dr. Brewster. This relates 
the inclination of the ray to the first plate, chiefly to some curious properties of agate, 
if we vary never so little the inclination of The plate of agate which he employed, was 
the second, the intensity of tlie reflected light bounded by paraUel faces, was about the fif- 
is no longer null in any azimuth, but it be-> teenth of an inch thick, and was cut into a 
comes the feeblest possible in the prime ver- plane, perpendicular to the laminae, of which 
tical, in which it was formerly nuU. it was composed. When the image of a 

Similar phenomena may be produced by taper reflected from water at an angle of 
substituting for the mirror glasses, polished 52^ 45', so as to acquire the property dis** 
plates, formed for the greater part of trans- covered by Malus, was viewed through the 
parent bodies. The two planes of reflection plate of agate, so as to have its laminse pa« 
must always remain rectangular, but they rallel to the plane of reflection, Uie flame 
must be presented to the luminous ray, at appeared periectly distinct, but when the 
different angles, according to their nature, agate was turned round, so that its laminse 
Generally, all polished surfaces have the became perpendicular to the plane of reflec- 
property of thus polarizing, more or less tion, the light which formed the imaee of 
completely, the lignt which they reflect un- the taper suffered total reflection, and not 
der certain incidences ; but there is for each one ray of it penetrated the ag^te. If a ray 
of them a particular incidence, in which the of h^ht incident upon one plate of agate is 
polarization it impresses is most complete, received, after transmission, up»on another 
and for a great many, it amounts to the plate of the same substance, having its lami- 
whole of the reflected light. nac parallel to those of the former, the light 

When a ray of light has received polari- will find an easy passage through the second 
zation in a certain direction, by the processes plate ; but if the second plate has its laminse 
now described, it carries with it this property perpendicular to those of the first, the light 
into space, preserving it without perceptible will be wholly reflected, and the luminous 
alteration, when we make it traverse perpen- object will cease to be visible, 
dicularly a considerable mass of sur, water. In a second important communication in 
or any substance possessed of single refrac- 1814 on the affections of light transmitted 
tion. But the substances which exercise through crystallized bodies, after suggesting 
double refraction, in general alter the polari- that the cultivation of this department of phy- 
zation of the ray, and apparently in a sud- sics may enable us to explain the forms and 
den manner, and communicate to it a new structure of crystallized bodies, a prediction 
polarization of the same nature, but in ano- which he himself has since happily fulfilled, 
ther direction. It is only in certain direc- the Doctor states, that if the hght polarized 
tions of the principal section, that the ray by agate, is incident at a particular angle 
can escape this disturbing force., The fol- upon any transparent body, so that the plane 
lowing may be regarded as the most gene- of reflection is perpendicular to the laminae 
ral view of this subject. of the agate, it will experience a total rejrac- 

When the particles of light pass through tion; if it is transmitted through another 
a crystallized body, endowed with double plate of s^te, having its laminae at right 
refraction, they experience different move- angles 'to those of the plate by which the 
menu round their centre of gravity, which light is polarized, it will suffer total re/lec* 
Vol. li. 20 
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Wm; and if it is examined by a prion of 
Iceland crystal, turned round in the hand of 
the observer, it will vanish and reappear in 
every quadrant of its circular motion. The 
pencil of rays to which this remarkable pro- 
perty is communicated, is surrounded by a 
iarg>e mass of nebulous light, which extends 
about 7*» 3(/ in length, and 1*» 7' in breadth 
on each side of the bright image. This ne- 
bulous light never vanished with the bright 
image which it enclosed, but was obviously 
affected with its different changes, increasing 
in magnitude as the bright image diminished 
and diminishing as the bright image regain- 
ed its lustre. Light polarized by the agate, 
or by any other means, is depolarized, or 
partly restored to its original state^ by being 
transmitted in a particular direction through 
aplateof mica, orany other crystallized body. 

IV. Of the Production of Light, 

Some philosophers refer the origfin of aU 
luminous phenomena to the sun, whose 
beams are supposed to penetrate, and com- 
bine with, the different forms of terrestrial 
matter. But we learn from Scripture, that 
light pre-existed before this luminary, and 
that its subsequent condensation in his orb, 
was a particular act of Almighty Power. 
The phosphorescence of minerals, buried 
since the origin of things in the bowels of 
the earth, coincides strictly with the Mosaic 
account of the creation. We shall therefore 
regard light, the first-bom element of Chaos, 
as an independent essence, universally dis- 
tributed through the minersd, vegetable, and 
animal world, capable of being disengaged 
from its latent state by various natund and 
artificial operations. These are 

1. Friction. 

To tliis heady belong electrical light, and 



that evolved from thct attrition of pieces af 
quartz, even under water. 

2. Condensation and expansion. If at- 
mospheric air or oxygen be suddenly com- 
pressed in a glass syringe, or if a glass ball, 
filled with the latter, be suddenly broke in 
vacuos a flash of light is instantly perceived. 

3. Heat If air which has been heated 
up to 900® of Fahrenheit, and which is in 
itself obscure, be made to fall on pieces 
of metal, earth, &c. it will speedily com- 
municate to them the power of radiating 
light. The briUiant flame exhibited in the 
burningof charcoal and phosphorus, is shown 
in the article Coxbustsoit, to be merely the 
ignition of the solid particles of these bodies. 
At a certain elevation of temperature, about 
800® Fahr. all solid bodies begin to give 
out light. The same effect is produced in 
'vacuo by transmitting voltaic electricity 
through a metallic wire. To this section, 
we must also refer the phosphorescence of 
minemls. This curious phenomenon seems 
to have been first descnbed by Benvenuto 
Cellini, in his Treatise on Jewellery, pub- 
lished near the beginning of the 16th cen- 
tury. In the year 1663, Mr. Boyle observed, 
that diamond, when slightly heated, nibbed» 
or compressed, emitted a light almost equal 
to that of the glow-worm. 

The most complete account which we 
have of mineral phosphorescence, is that re- 
cently given by Dr. Brewster in the first vo- 
lume ot the Edinburgh Phil. Journal. His 
method of examination was ingenious and 
accurate. He never reduced the body to 
powder, but placed a fragment of it upon a 
thick mass of hot iron, or, in delicate expe- 
riments, introduced it into the bottom of a 
pistol barrel, heated a little below redness. 



The foUUnnng table preaentt hu rendu : 



JSTame* of the Mneraia, 



Fluor spar, 



Compact fluor, 
Sandy fluor. 
Calcareous spar. 



Limestone from north of Ireland, 
Phosphate of lime, 
Arragonite, 
Carbonate of barytes, 
Harmotome, 
Dipyre, 

Grammatite from Glentilt, 

Cornwall, 



Tojpaz, Aberdeenshire; 
•, Brazilian, 
, New Holland, 



Rubellite, 
Sulphate of lime, 



Colour of the Minerala, 



Pink, 

Purple, 

Bluish-white, 

Yellowish, 

White, 

Yellow, 

Transparent, 



Pink,* 

Dirty white. 
Whitish, 
Colourless, 
White, 



Blue, 

Yellow, 

White, 

Reddisli; 

Vellowish, 



Colour and Intensity of the 
Light. 



Green, 

Bluish, 

Blue, 

Fine green. 

White sparks. 

Yellow, 

Yellowish, 

Yellowish-red, 

Yellow, 

Reddish-yellow, 

Pale white. 

Reddish-yellow, 

Specks of light. 

Yellow, 

Bluish, 

bluish, 

F^nt yellowish^ 

Bluish, 

Scarlet, 

Faint light, 
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JVamei of the Minerals, 



Sulphate of barytes, 



8troiitites» 
lead. 



Anhydrite, 
Sodalite, 
Bitter spar, 
Red silver ore, 
Bary strontianite, 
Arseniate of lead, 
Sphene, 
Tremolite, 

Mica, 
— from Waygatz, 



Titanium sand, 

tlornstone. 

Table spar, Dog^atska^ 

Lapis lazuli, 

Spodumene, 

Titanite, 

Cyanite, 

Calamine, 

Augite, 

Petalite, 

Abestus, rigid, 

Datliolite, 

Corimdum, 

Anatase, 

Tungstate of lime. 

Quartz, 

Amethyst, 

Obsidian, 

Mesotype from Auvergne, 

Glassy actinollte. 

Ruby silver. 

Muriate of silver. 

Carbonate of copper. 

Green telesie, 



Colour of the minerala. 

Yellow, 
Slate colour, 
Bluish, 

Transparent, 

Reddish, 

Dark green. 

Yellowish, 

Red, 

White, 

Yellowish, 

Yellow, 

Wliitish, 

Greenish, 

Black, 

Brown, 

Black, 

Gray, 

Whitish, 

Blue, 

Greenish, 

Reddish, 

Yellowish-wliite, 

Brown, 

Green, 

Reddish tinge. 

Transparent^ 
Brown, 
Dark, 
Yellowish-white, 



The phosphorescence 
of these nine minerals 
was observed in the 
pistol barreL 



Colour and Intensity of the 
Light. 



Pale light. 
Pale light, 
A fragment shone pretty 

bright, 
Faim and by fits, 

I Faint light. 
Pretty bright. 
Faint white, 

Pretty bright, but flitting. 
Faint, 

Bright white. 
Bright white. 
Reddish-yellow, 
Whitish, 
White specks. 
Pretty bright. 
Feeble specks. 
Yellowish, 
Yellowish, 
Faint, 
Faint, 

Extremely faint. 
Bluish, 
Faint, 

Pretty bright. 
Blue and very bright. 
Pretty bright. 
Bright, 
Bright, 
Reddish-yellow, 

rilt. like a burning coal. 
Very faint, 
Faint, 

Pretty bright ; dirty blue. 
Very faint. 
Little specks. 
Rather bright. 
Blue, 
Ivery funt, 
(Pale blue, 8c pretty bright 



The phosphorescence of anatase is entire- 
ly different from that of the other minerals. 
It appears suddenly like a flame, and is soon 
over. Dr. Brewster found, in opposition to 
what Mr. Wedgwood had statea, that ex- 
posure of green fluor spar to the heat of a 
common fire in a crucible for half an hour, 
entirely deprived it of phosphorescence. 
Though he placed one fragment for several 
days in the beams of a summer sun, and even 
exposed it to the bright light near the focus 
of a burning glass, he could not succeed in 
obtaining from it the slightest indication of 
phosphorescence. The light emitted in 
combustion belongs to the same head. The 
phosphoric light of minerals has the same 
properties as the direct light of the sun, ac- 
cording to Dr^ Brewster. 

.4. Light emitted from bodies in conse- 
quence of the action of extraneous light. 
To this section we refer solar phosphori. 
The most powerful of these is the artificial 



compound of Canton. If we mix three 
parts of calcined oyster shells in powder, 
with one of flowers of sulphur, and ramming 
the mixture into a crucible, ignite it for half 
an hour, we shall find, that the bright parts 
will, on exposure to the sunbeam, or to the 
common day. light or to an electrical explo- 
sion, acquire the faculty of shining in the 
dark, so as to illuminate the dial of a watch, 
and make its figures legible. It will, indeed, 
after a while, cease to shine ; but if we keep 
the powder in a well corked phial, a new 
exposure to the sunbeam will restore the 
luminescence. Oyster shells, stratified with 
sulphur, in a crucible, and ignited, yield a 
more powerful phosphorescent substance 
than the powder. It also must be kept in a 
close phial. When the electric discliarge 
is transmitted along the surfaces of certain 
bodies, or a little above them, a somewhat 
durable phosphorescence is occasione^^ 
which pi*obably belongs to this division. 
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Sulphate of baryt. gives ft bright green Hght» gases, whose evolution constitutes puire- 

Carbonate Do. less brilliant, taction. 

Acetate of potash. Brilliant green light, 2. This light is a constituent chemical 
Succinic acid. Do. more durable, principle of some bodies, particularly of ma- 
Loaf sugar, Do. ^ rine fishes, from which it may be separated 
Selenite, Do. but transient, by a peculiar process, retained and rendered 
Rock-crystal, Light red, and then white, permanent for some time. A solution of 1 
Quartz, Dull white li^ht, part of sulphate of magnesia, in 8 of water. 
Borax, Faint green light, is the most convenient menstruum for ex- 
Boracic acid. Bright green fight tracting, retaining and increaang the . bril- 

Mr. Skrimshire has g^venan extensive ca- liancy of this light. Sulphate and muriate 
talogue of such substances in Nicholson's of soda, also answer in a proper state of di- 
Journal, 8vo. vols. 15, 16, and 19. He lution with water. When any of the saline 
shows that Canton's pyrophorus yields more solutions is too concentrated, the light dis* 
light by this treatment than any other body; appears, but instantly bursts forth again 
but that almost every native mineral, except from absolute darkness, by dilution with wa- 
metallic ores and metals, becomes more or ter. 1 have frequently made this curious ex- 
less luminous after the electric explosion. A periment with the Ught procured from whi- 
slate from Colly Weston, Northamptonshire, ,ting. Common water, lime-water, fermented 
which effervesced with acids, ^ves a beauti- liquors, acids even very dilute, alkaline leys, 
ful effect. When the explosion of a jar is and many other bodies, permanently extin^ 
taken above the centre of a piece some inches guish this spontaneous light. Boiling water 
square, not only the part above the discharg- destroys it, but congelation merely suspends 
ing rods is luminous, but the surface of the its exhibition ; for it reappears on liquefac- 
plate appears bespangled, with very minute tion. A gentle heat increases the vividness 
briltiant points to some distance from its of the phenomenon, but lessens its duration, 
centre ; and when the points of the dis- We shall conclude the subject of light 
chargers rest upon the surface of the slate, with the following important practical tact 
these minute spangles are detached and scat* and practical problem, 
tered about the table in a luminous state. 1. Count Rumford has shown that the 

5. Light emitted during chemical changes, quantity of light emitted by a given portion 

independent of heat, or in which no percep- of inflammable matter in combustion, is pro- 

tible heat is developed. The substances from portional in some high ratio to the elevation 

which such light is emitted, are principally of temperature ; and that a lamp, having 

the following :— many wicks very near each other, so as mu- 

Marine animals, both in a living state and tuaUy to increase their heat, bums with in- 

when deprived of life. As instances of the finitely more brilliancy than the Arg^nd's 

first may be mentioned, the shell-fish called lamps in common use. 

pholaa, the medusa phoaphoreoy and various 2. To measure the proportional intensities 

oihev moUiMca, Whendeprivedof life, ma- of two or more lights. Place them a few 

rine fishes, in general, seem to abound with inches asunder, and at the distance of a few 

this kind of light. The flesh of quadrupeds feet or yards from a screen of white paper, 

also evolves light. In the class of insects, or a white wall. On holding a small card, 

are many which emit light very copiously, near the wall, two shadows will be projected 

particularly several species of fulffora, or Ian- on it, the darker one by the interception of 

tem-fiy ; and of lampyris or glow-worm ; the brighter light, and the lighter shadow 

also the acolopendra electrica, and a species by the interception of the duller light, 

of crab called cancer fulgena. Rotten wood Bring the fainter light nearer to the card, 

is weU known to evolve light copiously, as or remove the brighter one further from it, 

well as peat-earth. till bo^ shadows acquire the same intensity ; 

Dr. Hulme, in an elaborate dissertation on which the eye can judge of with great preci- 

this light, published in the Phil. Trans, for sion, particularly from tlie conterminous 

1790, establishes the following important shadows at the angles. Measure now the 

propositions : — distances of the two lights from the wall or 

1. The quantity of light emitted by dead screen, square the^, and you have the ratio 

animal substances, is not in proportion to (^illumination. Thus if an Argand flame, 

the degree of putrefaction in them, as is and a candle, stand at the distances of 10 

commonly supposed ; but, on the contrary, feet and 4 feet, respectively, when their sha- 

the greater the putrescence, the less light is dows are equally deep, we have 10 a and 4^, 

evolved. It would seem, that tliis element, or 100 and 16, or 6^ and 1, for their rela- 

endowed with pre-eminent elasticity, is the tive quantities of light.* 

first to escape from the condensed state of * Lilalitx. The mineral Lcpidolite.* 

combination in which it had been imprison- * Lime. The oxide of calcium, one of 

cd by the powers of life ; and is followed, the primitive earths. This subject has 

after some time, by the relatively less elastic been already treated of under Calcium^ We 
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shall add here, that in preparing the bleach- the soluble matters by uniting to their car- 
ing powder, calcined magnesian limestone bon and oxygen so as to become mild lime, 
would be an excellent substitute for common or it combines with the soluble matters, and 
lime ; and it may be had abundantly from forms compounds having less attraction for 
many districts both of England and Ireland, water than the pure vegetable substance. 
Sco^and seems to possess tittle of it. See Tbe case is the same with respect to most 
DoLOMiTB. animal manures; but the operation of the 
The most important applications of lime lime is different in different cases, and de- 
are to agriculture and building; on which pends upon the nature of the animal matter, 
subjects sir H. Davy has given some excel- Lime fm'ms a kind of insoluble soap with 
lent observations. oily matters, and then gradually decomposes 
Quicklime in its pure state, whether in them by separating from them oxygen and 
powder, or dissolved in water, is injuriousto carbon. It eombines likewise with the ani- 
plants. Grass is killed by watering it with mal acids, and probably assist their decom- 
lime-water. But lime in its state of combi- position by abstracting carbonaceous matter 
nation with carbonic acid, is a useful ingre- from them combined with oxygen ; and 
dient in soils. Calcareous earth is found in consequently it mustrender them less nutri- 
the ashes of the greater number of plants ; tive. It tends to diminish likewise the nu- 
and exposed to the air, lime cannot long tritive powers of albumen from the same 
continue caustic, but soon becomes united causes ; and always destroys, to a certain 
to carbonic acid. extent, the efficacy of animal manures. 
When lime, whether freshly burnt or either by combining with certsun of their 
slacked, is mixed with any moist fibrous elements, or by gi ving to them new arrange- 
vegetable matter, there is a strong action ments. Lime should never be appUed with 
between the lime and the vegetable matter, animal manures, unless they are too rich, or 
and they form a kind of compost together, for the purpose of preventing noxious efflu- 
of which apart is usually soluble in water, via. It is injurious when mixed with any 
By this kind of operation, lime renders common dung, and tends to render the ex- 
matter, which was before comparatively in- tractive matter insoluble, 
ert, nutritive ; and as charcoal and oxygen In those cases in which fermentation is 
abound in all vegetable matters, it becomes useful to produce nutriment from vegetable 
at the same time converted into carbonate substances, lime is always efficacious, as 
of lime. with tanners' bark. 

Mild lime, powdered limestone, marls, or The subject of the application of the mag- 
chalks, have no action of this kind upon nesian limestone is one of yreat interest, 
vegetable matter : by their action they pre- Magnesia has a much weaker attraction 
vent the too rapid decomposition of sub- for carbonic acid than lime, and will remain 
stances already dissolved ; but they have no in tbe state of caustic or calcined magnesia 
tendency to form soluble matters. for many months, though exposed to the 
It is obvious from these circumstances, air. And as long as any caustic lime remains, 
that the operation of quicklime, and marl the magnesia cannot be combined with car- 
or chalk, depends upon principles altogether bonic acid, for lime instantly attracts car- 
diiferent. Quicklime, in the act of becom- bonic acid from magnesia, 
ing mild, prepares soluble out of insoluble When a magnesian limestone is burnt, the 
matter. magnesia is deprived of carbonic acid much 
It is upon this circumstance that the ope- sooner than the lime; and if there is not 
ration of lime in the preparation for wheat much vegetable or animal matter in the soil 
crops depends : and its emcacy in fertilizing to supply, by its decomposition, carbonic 
peats, and in bringing into a state of culti- acid, the magnesia will remain for a long 
vation all soils abounding in hard roots or while in the caustic state ; and in this state 
dry fibres, or inert vegetable matter. acts as a poison to certain vegetables. And 
The solution of the question, whether that more magnesian lime may be used upon 
quicklime ought to be applied to a soil, de- rich soils, seems to be owing to the circum- 
pends upon the quantity of inert vegetable stance, that the decomposition of the ma- 
matter that it contains. The solution of the nure in them supplies carbonic acid. But 
question, whether marl, mild lime, orpow- magnesia in its mild state, t. e, fully com- 
dered limestone, ought to be applied, de- bined with carbonic acid, seems to be al- 
pends upon the quantity of calcareous mat- ways a useful constituent of soils.^ 
ter already in the soil. All soils are improv- The Lizard Downs which contain mag^e- 
ed by mild lime, and ultimately by quick- sian earth, bear a short and g^en grass, 
lime, which do not effervesce with acids; which feeds sheep producing excellent mut- 
and sands more than clays. ton ; and the cultivated parts are amongst 
When a soil, deficient in calcareous mat- the best com lands<in the county of Corn- 
ter, contains much «o/ii6/e vegetable manure, wall. 

the application of quicklime should always It is obvious, from what has been said, 
be avoided ; as it either tends to decompose that lime from the magnesian limestone may 
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be applied in large quantities to peats; and houses owes its power to benefit lands prln« 

that where lands have been injured by the cipally to the carbonate of lime it contains, 

application of too large a quantity of mag- and the sand in it; and its state of cohe^oR 

nesian lime, peat will be a proper and effi- renders it particularly fitted to improve 

cient remedy. clayey soils. 

There are two modes in which lime acts The hardness of the mortar in very old 
as a cement : in its combination with water, buildings depends upon the perfect conver- 
and in its combination with carbonic acid, aion of all its parts into carbonate of Ume. 
When quicklime is rapidly made into a The purest limestones are the best adapted 
paste with water, it soon loses its softness, for making this kind of mortar; the magne- 
and the water and the lime form together a sian limestones make excellent water ce- 
solid coherent mass, which consists of 1 part ments, but act with too little energy upon car- 
of water to 3 parts of lime. When hydrate bonic acid gas to make good common mortar, 
of lime, whilst it is consolidating, is mixed The Romans, according to Pliny, made 
with red oxide of iron, alumina, or silica, their best mortar a year before it was used; 
the mixture becomes harder, and more cohe- ao that it was partially combined with car- 
rent than when lime alone is used ; and it bonic acid gas before it was employed, 
appears that this is owing to a certain de- In burning lime there are some particular 
gree of chemical attraction between hydrate precautions required for the different kinds 
of lime and these bodies ; arid they render of limestones. In general, one bushel of 
it less liable to decompose by the action of coal is sufficient to make four or five bush- 
the carbonic acid in the air, and less soluble els of lime. The magnesian limestone re* 
in water. quires less fuel than the common limestone. 
The basis of all cements that are used for In all cases in which a limestone containing 
works which are to be covered toith toater, much aluminous or siliceous earth is burnt, 
must be formed from hydrate of lime; and great care should be taken to prevent the 
the lime made from impure limestones an- fire from becoming too intense ; for such 
swers this purpose very well. Puzzolana is lime easily vitrifies, in consequence of the 
composed principally of sihca, alumina, and affinity of lime for silica and alumina. And 
oxide of iron ; and it used mixed with lime as in some places there are no other lime- 
to form cements intended to-be employed stones than such as contain other earths, it 
under water. Mr. Smeaton, in the construe- is important to attend to this circumstance, 
tion of tlie Eddystone light-house, used a A moderately good lime may be made at a 
cement composed of equal parts by weight low red heat; but it will melt into a glass at 
of ^cked lime 4lid puzzolana. Puzzolana a white heat. Jn limekilns for burning such 
is a decomposed lava. Tarras, which was lime, there should be always a damper. 
formerly imported in considerable quanti- In general, when limestones are not mag- 
ties from Holland, is a mere decomposed neaan, their purity will be ijidicated by their 
basalt : two parts of slacked lime and one loss of weight in burning; the more they 
part of tarras form the principal part of the lose, the larger is the quantity of calcareous 
mortar used in the great dykes of Holland, matter they contain. The magnesian lime- 
Substances which will answer all the ends stones contain more carbonic acid than the 
of puzzolana and taiTas are abundant in the common limestones; and all of them -lose 
British islands. An excellent red tarras more than half their weight by calcination, 
may be procured in any quantities from the The most important compounds of lime. 
Giants' Causeway, in the north of Ireland ; are treated of under the different acids and 
and decomposing basalt is abundant in many combustibles.* 

parts of Scotland, and in the northern dis- ♦Limestone. A genus of minerals, which 

tricts of England in w4iich coal is found. Professor Jameson divides into the four fol- 

Parker's cement, and cements of the same lowing species: 1. Rhomb-spar; 2. Dolo- 

kind made at the alum works of Lord Dun- mite; 3. Limestone; and, 4. Arragonite. 

das and Lord Mulgrave, are mixtures of cal- We shall consider the third species here! 

cined ferruginous, silicious, and aluminous The same excellent mineralogist divides 

matter, with hydrate of lime. limestone into twelve sub-species. 

The cements which act by combining 1. Foliated limestone ; of which there are 
with carbonic acid, or the common mortars, two kinds, calcareous spar, and foliated gra- 
are made by mixing together slacked lime nular limestone. The first will be found in 
and sand. These mortars, at first solidify as its alphabetical place in the Dictionary. 
hydrates, and are slowly converted into Granularfoliated limestone. Colour white, 
carbonate of lime by the action of the car- of various shades; sometimes it is spotted, 
bonic acid of the air. Mr. Tennant found Massive, and indistinct angulo-granular con- 
that a mortar of this kind, in three years cretions. Lustre glistening, between pearly 
and a quarter, had regained 63 per cent of and vitreous. Fracture foliated. Translu- 
the quantity of carbonic acid ^as, which cent. Hard as calcareous spar. Brittle. Sp. 
constitutes the definite proportion in car- gr. Carrara marble 2.717. It generally phos- 
bonate of lime. The rubbish of mortar from phoresces when pounded, or when thrown 
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«>n glowing coals. Infusible^ EiTeivesces of the fomier metal being atoated in limf 
with acids. It is a pure carbonate of lime, stone. When it is so ha^ as to take a po- 
ll occurs in beds in granite, gneiss, &c. and lish, it is worked as a marble, under the 
rarely in secondary rocks. It is found in all name of shell, or lumaccela marble. It 
the gTeatrangesof,?rimitiverocksin Europe, abounds in the sandstone and coal forma- 
Parian marble, Pentelic marble, the Marmo tions, both in bcotland and England ; and 
Greco, the white marble of Luni, of Carrara, in Ireland it is a very abundant mineral in 
and of Mount Hymettus, the translucent all the districts, where clay-slate and red- 
white marble of statuaries, and flexible white sandstone occur. The Florentine marble, 
marble, are the chief of the white marbles or ruin marblcy is a compact limestone, 
which the ancients used for sculpture and Seen at a distance, slabs of this stoue resem- 
architecture. The red antique marble. Rosso ble drawings done in bistre, 
antico of the Italians, and Egyptian of the 2. Blue Vesuvian limestone. Colour 
ancients; the Verde antico, an indetermi dark bluish.gray, partly veined with white, 
nate mixture of white marble and green ser- KoUed and uneven on the surface. Frae* 
pentine; yellow antique marble ; the an- ture fine earthy. Opaque. Streak white. 
tiqueCipolin marble, marked with green-co- Semi-hard in a low degree. Feels heavy, 
loured zones, caused by talc or chlorite ; Its constituents are, lime 58, carbonic acid 
and African breccia marble, are the princi- 28.5, water somewhat ammoniacal 11, mag- 
pal coloured marbles of the ancients. The nesia 0.5, oxide of iron 0.25, carbon 0.25, 
Scottish marbles are, the red and white Ti- and sihca 1.25. — Kiaproth, It is found in 
ree, the former of which contains horn- loose masses among unaltered ejected mi- 
blende, sahlite, mica, and green earth ; the nerals, in the neigiibourhood of Vesuvius, 
lona marble, harder than most others, con- In mosaic work, it is used for representing 
sisting of limestone and tremolite, or occa- the sky. 

sionaOy a dolomite ; the Skye marble ; the 3. Roestone. Colours brown and gray. 

Assynt in Sutherland, introduced into com- Massive, and in distinct concretions, which 

merce by Mr. Joplin of Gateshead. It is are round granular. Dull. Opaque. Frac- 

white and gi'ay, of various shades. The ture of the mass round granular. Approach- 

Glentilt marble; the Balachulish ; the ing to soft. Brittle. Sp: gr. 2.6 to 2.68. 

Boyne ; the Blairgowrie j and the Glena- It dissolves with effervescence in acids. It 

von. Hitherto but few marbles of granular occurs along with red-sandstone and liai 

foliated limestone have been quarried in limestone. In England this rock is called 

England. The Mma marble is not unlike Bath-stone, Ketton-stone, Portiand-stone, 

Verde antico. The black marbles of Ireland, and Oolite. It extends, with buf little in- 

now so generally used b} architects, are terruption, from Somersetshire to the banks 

Lucullites. The Toreen,'in the county of of tlie Humber in Lincolnshire. It is used 

Waterford, is a fine variegated sort ; and a in architecture, but it is porous, and apt to 

gray marble beautifully clouded with white, moulder away, as is seen in the ornamental 

has been found near Kilcrump, in the same work of the Chapel of Henry VIII. 

county. At Loughlougher in Tipperary, a 3d Sub-species. Chalk, which see. 

fine purple marble is found. The county 4th. Agaric mineral, or rock-milk. Co- 

of Kerry affords several variegated marbles, lour white. In crusts or tuberose pieces. 

Of the continental marbles a good account Dull. Composed of fine dusty particles, 

is given by Professor Jameson, Mineralogy^ Soils strongly. Feels meagre. Adheres 

vol. ii. p. 502. slightly to the tongue. Light, almost super- 

2d Sub-species. Compact limestone ; of natant. It dissolves in muriatic acid with 

which there are three kinds, common com- effervescence, being a pure carbonate of 

pact limestone, blue Vesuvian limestone, lime. It is found on the north side of Ox- 

and roestone. ford, between the Isis and the Cherwell, 

Common compact limestone has usually and near Chipping Norton; as also in the 
a gray colour, with coloured deUneations. fissures of limestone caves on the Conti- 
Massive, corroded, and in various extrane- nent. It is formed by the attiiction of w»- 
ous shapes. Dull. Fracture fine spUntery. ter on limestone rocks. 
Translucent on the edges. Softer than the 5th Sub-species. Fibrous limestone ; of 
preceding sub-species. Easily frangible, which there are two kinds, satin-spar, or the 
Streak grayish-white. Sp. gr. 2.6 to 2.7. common fibrous ; and fibrous calc-sinter. 
It effervesces with acids, and burns into Satin-spar, White of various shades. Mas- 
quicklime. It is a carbonate of lime, with sive, and in distinct fibrous concretions, 
variable and generally minute proportions Lustre glistening and pearly ; fragments 
of silica, alumina, iron, magnesia, and man- splintery ; feebly translucent ; as hard as cal- 
ganese. It occurs principally in secondary careous spar; easily frangible; sp. gr. 2.7. 
formations, along with sandstone, gypsum. Its constituents are, lime 50.8, carbonic 
and coal. Many animal petrifactions, and acid 47.6? Stromeyer says it contains some 
some vegetable, are found in it. It is rich per cents of gypsum. It occurs in thin lay 
iti ores of lead and zinc ; the English rainw cnrs in clay^lkte at Aldst#ne-ra»9r in Cu«ft ; 
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beriuid; in Iftyers and veins in the middle 6. Siinkstone, or Smnestone. Colour 
district of Scotland, as in Fifeshire. It is white, of many shades, cream-yellow, gny, 
sometimes cut into necklaces, &c. black, and brown. Massive, disseminated, 

Fibrou9 calc-nnter It is used as marble, and in distinct granular concretions. Dull. 
and the ancients formed it into unguent- Fracture splinteiy. Opaque. Semi-hard, 
vases, the alabatter-box of Scripture. See Streak grayish-white. Emits a fetid odour 
Calc-sihter- on friction. Brittle. Sp. gr. 2.7. The 

6th Sub-species. Tufaceous limestone, same chemical characters as the preceding, 
or Calc-tuil'. Colour gra^. Massive, and Its constituents are, 88 carbonate of Hme, 
in imitative shapes, enclosmg leaves, bones, 4.13 silica, 3.1 alumina. 1.47 oxide of iron, 
shells, &c. Dull. Fracture fine grained 0.58 oxide of manganese, 0.30 carbon, 0.58 
uneven. Opaque. Soft. Feels rough, lime; sulphur, alkali, salt, water, 2.20. — 
Brittle. It ispure carbonate of lime. Itoc- John. It occurs in beds in secondary lime- 
curs in beds, generally in the neighbourhood stone, alternating occasionally with secon- 
of rivers ; near Starly-bum in Fifeshire, and dary gypsum and beds of clay. It is found 
other places. Used for lime. in the vicinity of North Berwick, resting on 

7th Sub-species. Pisiform limestone, or red sandstone, and in the parish of Kirbean 
Feastone. Colour yellowish-white. Mas- in Galloway. It is employed for burning 
sive, and in distinct concretions, which are into lime. 

round granular, composed of others which § 2. Prismatic lucullite. Colours black, 
are very thin and concentric lamellar. In gray, and brown. Masdve, in balls, and in 
the centre there is a bubble of air, a grain distinct concretions. External surface some- 
of sand, or of some mineral matter. Dull, times streaked. Internal lustre shining. 
Fracture even. Opaque. Soft. Brittle. Cleavage threefold. Translucent on the 
Sp. gr. 2.532. It is carbonate of lime. It ed^^s. Semi-hard. Streak gray-coloured. 
is found in great masses in the vicinity of Brittle. When rubbed it emits a strongly 
Carlsbad in Bohemia. fetid urinous smell. Sp. gr. 2.67. When 

8th Sub-species. Slate-spar. Schiefers- its powder is boiled in water, it gives out a 
path. Colour white, of various shades, transient hepatic odour. The water be- 
Massive, and in distinct curved lamellar comes slightly alkaline. It dissolves with 
concretions. Lustre glistening and pearly, effervescence in muriatic acid, leaidng a 
Feebly translucent. Soft; between sectile charcoaly residuum. Its constituents re- 
and brittie. Feels rather greasy. Sp. g^. semble those of the preceding. It occurs 
2.63. Its constituents are carbonate of lime, in balls, in brown dolomite, at Building- 
with thre^ per cent of oxide of manganese. hiU, near Sunderland. It was at one time 
It occurs in primitive limestone, in metalli- called nuuireporite. 

ferous beds and in veins. It is found in § 3. Foliated or sparry lucullite. Colours 
Glentilt; in Assy nt; in Cornwall; and near white, gray, and black. Massive, dissemi- 
Granard in Ireland. nated and crystallized in acute six-sided py- 

9th Subspecies. Aphrite, which see. ramids. Internal lustre gUmmering. Fnig- 
10th Sub-species. Lucullite ; of which ments rhomboidal. Translucent. Semi- 
there are three kinds, compact, prismatic, hard. Brittle. Emits on friction a urinous 
and foliated. smell. Sp. gr. 2,65. In other respects 

§ 1. Compact is subdivided into the com- similar to the preceding. It is found in 
mon or black marble ; and the stinkstone. veins at Andreasberg, in the Hartz. 

a. The common compact. Colour grayish- 11th Sub-species. Marl; of which there 
black. Massive. Glimmering. Fracture are two kinds, earthy and compact. Earthy 
fine grained uneven. Opaque. Semi- mar/ has a gray colour, consists of fine dusty 
hard. Streak, dark ash-gray. Brittle. Sp. particles, feebly cohering; dull; soils slight- 
gr. 3. When two pieces are rubbed to- ly; is light; effervesces with acids; and 
gether^ a fetid urinous odour is exhaled, emits a urinous smell when first dug up. 
which is increased by breathing on them. Its constituents are carbonate of lime, with a 
It burns white, but forms a black-coloured little alumina, silica, and bitumen. It oc- 
mass with sulphuric acid. Its constituents curs in beds in the secondary limestone and 
are, lime 53. o8, carbonic acid 41.5, carbon ^psum formations in Thuring^a and Mans- 
0.75, magnesia and oxide of manganese ield. Compact marl has a gray colour ; is 
0. 12, oxide of iron 0.25. silica 1.13, sulphur massive, vesicular, or in flattened balls ; con- 
0.25, muriates and sulphates of potash wiih tains petrifactions ; dull ; fracture earthy, 
water 2.62.--John, It is said to occur in but in the great slaty ; yields to the nail ; 
beds in primitive and older secondary rocks, opaque ; streak grayish-white ; brittie ; feels 
Hills of this mineral occur in the district of meagre ; sp. gr. 2.4. It intumesces before 
Assynt in Sutherland. Varieties of it are the blow-pipe, and melts into a greenish- 
met with in Derbyshire ; at Killenny ; in the black slag. It effervesces with acids. Its 
counties of Cork and Galway. 'I'he consul constituents are carbonate of lime 50, silica 
Lucullus admired it so much, as to give it 12, alumina 32, iron and oxide of manga- 
his name. It is the JVero antico of the nese 2.— JKrwan. It occurs in beds in the 
Italians. secondary floetz limestone. It is frequent 
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in the coal formations of Scotland and Eng- In nrariatic acid ; evaporated the solution tO 
hiid. ~ ^ dryness ; dissolved in water ; separated the 

12th Sub-^ecies. Bituminous marl-slate, silica ; and added rather more sulphuric acid 
Colour grayish-black. Massive, and fre- than was equivalent to the barytes. The 
quently with impressions offishes andplants< sulphate of barytes was got rid of by solution 
Lustre glistening. Fracture slaty. Opaque, in water and filtration. The liquid was now- 
Shining streak. Soft. Sectile. Frangible, concentratedbyevaporation to expel the ex- 
Sp.gr. 2.66. It is said to be cai*bonateof lime, cess of muriatic acio. It was then supersa* 
with albumjen, iron, and bitumen « It occurs turated with carbonate of ammonia, which 
in floetz limestone. It frequently contains threw down the alumina and the oxide of 
cupreous minerals, petrified fishes, and fossil iron. The filtered liquid was evaporated to 
remains of cry ptogamous plants. It abounds dryness, and the residue was ignited, to drive 
in t\i^ Hartzgebirge. — Jameson,* off' the ammoniacsd sulphate and muriate. 

Liat^BFAc^TiojT. A chemical term, in some The remainder was dissolved in water, and 
instances synonymous with the vford fiiaionf hydrosulphuret of ammonia was added to 
in others with the word deliquescence, and the solution to separate the manganese. Be-- 
in others again with the word eohaien, ing now filtered, evsiporated, and ignited, it 

* LmuiDiTT. See Calobic* was pure sulphate of lithia, from which he 

Liavon PF Flikts. See^ Silica. obtained the carbonate by adding acetate of 

' * LiTHiA. A new alkali. It was disco- barytes, and decomposing the resulting ace- 
rered by M. Arfwedson, a young chemist of tate of Utbia by a red heat, 
great merit, employed in the laboratory of The first is the process of M. Vauquelin, 
M. Berzelius. It was found in a mineral and is vastly the simpler of the two. The 
from the mine of Uten, in Sweden, called most complete account, however, which we 
petaUte, by M. d'Andrada, who first distin- have of lithia and its compounds, is that oi 
guished it. Sip H. Davy demonstrated by Dr. Gmelin. He had the benefit indeed of 
voltaic electricity, that the basis of this alka- M. Vauquelin's very able researches, pub- 
li is a metal, to which the name of lithium lished in the Aim, de CHnde et Phya, vii. 
has been ^ven. 287. Dr. Gmelin's memoir is inserted in 

Berzelius gives the following simple pro* the 62d volume of Gilbert's Annalen, 
cess as a test for lithia in minerals : — Caustic lithia has a veiy sharp burning 

A fragment of the mineral, the size of a taste. It destroys the cuticle of the tongue, 
pin's head, is to be heated with a small ex- Uke potash. It does not dissolve with great 
cess of soda, on a piece of platinum foil, by facility in water, and appears not to be much 
a blow-pipe for a couple of minutes. The more soluble in hot than in cold water. In 
stone is decomposed^ the soda liberates the this respect it has an analogy with lime, 
lithia, and thq excess of alkali preserving Heat is evolved during its solution in water, 
the whole fluid at this temperature, it When exposed to Ine air, it does not at- 
spreads over the foil, and surrounds the de- tract moisture, but absorbs carbonic acid, 
composed mineral. That part of the plati- and becomes opaque. When exposed fop 
num near to the fused alkali becomes of % an hour to a white heat in a covered plati- 
dark colour, which is more intense, and num crudble, its bulk does not appear to be 
spreads over a larger suiface, in proportion diminished ; but it has absorbed a quantity 
as thepe is more lithia in the mineral. The of carbonic acid. 

oxidation ofthe platinum does not take place It dissolves only in small quantity in al- 
beneath the alkali, but only around it, where cohol of the specific gravity 0.85. When 
the metal is in contact with both air and lithia. weak alcohol is added to an aqueous solution 
Potash destroys the reaction ofthe platinum of lithia in a well stopped phial, no change 
on the lithia, if the lithia be not redundant, takes place at first ; but after some hours 
The platinum resumes its metallic surface, the hthia precipitates in the state of a wlute 
after hai'ing been washed and heated. powder. 

Lithia may be obtained by fusing petalite Lithia unites with sulphur, according to 
with potash, dissolvingthe whole in muriatic Vauquelin. Sulphurct of lithia has a yellow 
acid, evaporating to dryness, and' digesting colour, dissolves readily in water, and is de- 
in alcohol. The muriate of lithia, being composed by acids in the same way as the 
very soluble in that fluid, is taken up, while other alkaUne sulphurets. 
' the other salts remain. By a second eva- Phosphorus decomposes water with the 
poration and solution in alcohol, it is obtain- help of caustic lithia. If we heat ina retort 
ed perfectly pure. The muriate isitselfasalt phosphorus with a solution of caustic lithia 
very characteristic of the alkali. It may in water, phosphuretted hydrogen gas i» 
easilybe decomposed by carbonate of silver; disengaged, which catches ^e when it 
and the carbonate thxis procured, when comes into the air. 

treated with lime, yields pure lithia. Dr. J^eutraX^aulphate of lithia forms small pri9- 
Gmelin fused petalite with five times its matic crystals, having a good deal of lustre^ 
weight of nitrate of barytes, at a white heat, sometimes constituting pretty long, but nap- 
in a platinum crucible*, digested the mass pqw tables. When exposed t^ the 8ur,the^ 
Vol. lU ai 
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Ondeigo only an insignificant efflofefcence. llut the oxygen in* 

This salt has a saline and scarcely bitter 45.54 litbia is =:« 19.09 

taste. It dissolves pretty readily in water, 54.46 carbonic acid »- 39.59 

and melts when exposed to a temperature and 2 x 19.09 » 38.18, a number diHer* 

scarcely reacbing a red beat iog but little from 39.59. 

Biiulphate ofUthia dissolves in water with The solution of carbonate of litbia is de- 

greater facility than the neutral salt. It composed by lime and barytes-water. It is 

forms six-sided tables, in which two of the insoluble in alcohol. 

faces, which are parallel to each other, far Theplatinum crucible in which carbonate 

exceed the remaining ones in length. When of Uthia has been exposed to a red heat, gives 

exposed to a very high temperature, it gives obvious indications of having been attacked, 

out sulphurous acid and oxygen gas, and is its surface assuming a dark olive-green co- 

converted into the neutral sulphate. lour; but the metallic lustre is ag^in restor- 

According to Arfwedson, this bisalt dis- ed by rubbing the crucible with coarse sand 

solves with more difficulty in water than the and water, 

neutral salt. Muriate of Uthia forms small regular cubes 

Phosphate of Uthia. — ^Phosphoric acid, very similar to common salt in their taste, 

when dropped into the solution of sulphate The easiest method of obtaining the crystals, 

of hthia, occasions no precipitate. But when is to expose the solution to the sun in a hot 

the uncombined acid is saturated by ammo- day. I'he crystals deliquesce very speedily 

nia,thephosphateof litbia is precipitated in when exposed to the air, but not with so 

the state of white flocks, which are insoluble much rapidity as nitrate of Uthia. This salt 

in water. does not melt when exposed to the red heat 

When a drop of phosphoric acid is let fall produced by the action of a spirit lamp ; but 

into a very dilute solution of carbonate of when exposed in -a platinum crucible, not 

litbia, no precipitate falls ; but when the li- completely covered, to an incipient white 

quid is heated, the carbonic acid gas is dis- heat, it is fused into the chloride. 

engaged,and phosphate of UtliiafaUs down. Chromate of Uthia forms orange-yellow 

From this it would seem, that the solubiUty crystals, which appear to contain an excess 

of phospliate of litbia in water is owing to of acid. They are oblique parallelopipeds 

the presence of the carbonic acid. with rhomboidal bases. Sometimes they ex-. 

There exists likewise a ^]pAo«pAateo/'A7^. hibit a dendritical vegetation. This salt is 

It is obtained by dissolving the neutral salt soluble in water. 

in phosphoric acid. By a very slow evapo-' Oxalate of Uthia. — A portion of carbonate 

ration of this solution, we obtain transparent of Uthia was saturated with oxalic acid, 

granular crystals. The neutral salt crystallizes witli difficulty. 

Nitrate of Uthia forms four-sided prisms I'he cr^'stals have the appearance of smadl 
with rhomboidal bases. It has a very pun- opaque protuberances, and dissolve with fa- 
gent taste, and seems to surpass almost all cility in water. To the neutral solution of 
other salts in deUquescency. In a very hot oxalate of Uthia was added a quantity of 
day, it crystallized in the sun ; but deU- oxalic acid, exactly equal to that already 

3 uesced again in the shade. It dissolves in combined with the Uthia. By evaporation, 
le strongest alcohol. small transparent granular crystals ofhinoxo' 
Carbonate of Uthia constitutes a white late of Uthia were obtained. They appeared 
powder. It dissolves with great difficulty in * to dissolve with facility in water, though not 
«old water. According to Vauquelin, 100 to be so soluble as the neutral salt, 
parts of water dissolve scarcely one part of Neutral tartrate of Ut/ua dissolves with 
this salt. It is more soluble in hot water. faciUty in water, but does not crystallize, 
A solution of carbonate of Uthia containing forming a white opaque mass, which does 
only 1-lOOOth of its weight of the salt, acts not deUquesce when exposed to the air. 
strongly as an alkali. When tartaric acid is added to the solution 
0.535 gimmes of fused carbonate of Uthia of the neutral tartrate, no crystallizable hi- 
were, by means of sulphuric acid and ex- tartrate is formed ; but perhaps we may de- 
posure to a strong heat, converted into 0.765 duce the existence of such a salt from the 
of neutral sulphate of Uthia. Now this fact,thatv/hen the solution is evaporated, no 
quantity of sulphate contains 0.2436 of Uthia. crystals of taxtaric acid make their appear- 
Hence 0.535 of carbonate of Uthia are ance. 
composed ,of When the solution is evaporated to dry- 
Lithia, 0.2436 ness, we obtain a white opaque mass, which 
Carbonic acid^ 0.2914 exhibits no appearance of crystallization, 

and which dissolves witli faciUty in wa- 
ter. 

Acetate ofUthia, when evaporated, forms 
a sirupy mass, which cracks on cooUng ; S9 

tOftjfXI ****^ ^^* looks as if it had burst. T his 

1U0-.VU Upratter deliquesces in the air, and sometime^ 
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while attracting moisture, ciystalline plates gane phenomena as the other alkaCs. A 

appear in it. portion of its carbonate being fused in a pla- 

Tartrate of lit/da and potash, — ^Ifthe ex- tinum capsule, the platinum was rendered 

cess of acid of bitartrate of potash be satu- positive, and a negative wire brought to the 

rated by means of carbonate of lithia, we upper surface. I'he alkali decomposed with 

obtain, by spontaneous evaporation, a salt br.ght scintillations, and the reduced metal 

which forms larjg^e crystals, having the shape being separated, afterwards burned. The 

offour sided prisms terminated by parallelo- particles were very similar to sodium. A 

grams, with angles very nearly right. The globule of quicksilver made negative, and 

diagt>nals of these terminal faces are distinct- brought into contact with the alkaline salt» 

ly marked, and the four triangles formed by soon became an amalgam of lithium, and 

means of them are streaked parallel to the had gained the power of acting on water, 

edges of these faces. This salt dissolves with the evolution of hydrogen, and forma- 

readily in water, and has a saline and scarce- tion of alkali. 

ly bitter taste. When exposed to the air, it M. Vauquelin concludes from his experi- 

effloresces slightly, and only on the sur- ments, that 100 parts of lithia contain 43. 5 

hce, of oxygen, and 56.5 of metallic base; a 

Tartrate of lithia and wrfa. - Bitartrate of quantity which, he observes, is greater than 
soda was neutralized by means of carbonate that of all the other alkalis. The Editors 
of lithia. By spontaneous evaporation, the of the Ann. de Chimie remark, that accord- 
liquid deposited long rectangular four-sided ing to this estimate, the equivalent number 
prisms, frequently terminated by an oblique of the metal is 12.97, of its oxide 22.97. of 
nee. This salt dissolves with facility in wa- its dry sulphate 72.97, and of its crystallized 
ter, and effloresces only slightly, and on the sulphate 82.97. These numbers are adapts- 
surface. . Its taste is purely saline, and not ed to the oxygen raiiifx of 10. Dr. Gmelin'9 
^rong. analysis of lithia, makes its composition tp 

Muriate of platinum does not form a double be, by his own reduction, 

salt with muriate of lithia. Potash and lithia. Lithium, 58.05 

therefore, may be very well distinguished Oxygen, 41.95 

from each other by means of muriate of pla- ■ 

tinum. 100.00 

From the preceding account of the salts of His neutral sulphate consists of 

Fithia, we see that they have many properties Crystallized. Dry. 

in common with the salts of soda. Like Sulphuric acid, 58.34 68.15 5.000 

them, they are neither precipitated by mu- Lithia, 27.25 31.85 2.3367 

riate of platinum, nor by tartaric acid. They Water, 14.41 

may, however, be distinguished from the The prime equivalent of lithia inferred from 

salts of soda by the following properties : tiiis analysis, approaches much nearer to M. 

When their concentrated solutions are mixed Vauquelin's number, than that deduced by 

with aconcentrated solution of carbonate of Dr. Gmelin himself. If we convert this 

soda, a precipitate falls. They are likewise prime ratio into^r cent proportions, we shall 

precipitated by phosphate of soda and phos- have lithia a compound, 

phate of ammonia, when no uncombined Of Lithium, 57.205 1.3367 

acid is present Oxygen, 42.795 1.0000 

In reference to analytical chemistry, it may From his analysis of the carbonate, the 
be remarked, that lithia, potash, and soda, if prime equivalent of lithia comes out, as near- 
they should exist in the same compound, may ly as possible, 2.3. We are therefore war- 
be separated in the following way : — ranted to consider 1.3 as the prime of lithium, 

Lithia may be precipitated by means of from the concurring experiments, both of M. 
phosphoric acid and an excess of caustic Vauquelin and Dr. Gmelin. I cannot see 
ammonia. The phosphate of lithia may be how the Doctor's own ingenious andaccu- 
dissolved in acetic acid, and the phosphoric rate experiments on these two salts, permit- 
acid precipitated bymeans of acetate of lead, ted him to make so erroneous an estimate of 
&c. the equivalent of lithia, as 23.83, instead of 

When lithia exists in a compound with 231 or 23.*^ 

potash, this last alkali may be precipitated *Ltthic Actd. See Acin (Ltthic).* 

By means of muriate of platinum. '^LiTRosrAaos. Stone-marrow, a mineral 

I'Yom the results of the preceding experi- of which there are two kinds, the friable, 

ments, we see, says Dr. Gmelin, that if 10 and the indurated. 

be the equivalent number for oxygen, the Friable lithomarge. Colour white, mas- 
equivalent number for lithium is 13.83, and give, and sometimes in cnists. Particles 
for lithia 23.83 ; that for carbonate of lithia gcaly, and feebly glimmering. Streak shin- 
by calculation 51.32 ; bi*t, according to the jng. Slightly cohering. Soils slightiy, 
.preceding experiment, 52.32, &c. Feels rather greasy. Adheres to the tongue. 

Placed in the voltaic circuit. Sir H. Davy Light. Phosphoresces in tiie dark. Its con- 

tshowed^ that it was decomposed with t}]^ stituenta ate» silioa 3^ alumma 26.5a iron 
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21, muriate of soda 1.5, and water 17.0— their proportion bein^ varied according t<» 

Xiaproih. It occurs commonly in tin-stone the shade desired. 

ipeins. Logwood is used for dyeing silk, violet. 

Indurated lAthomarge, Colours, yellow- For this, the silk must be scoured, alumed, 

bh and reddish-white. Massive, and amyg- and washed ; because, witliout aluming, it 

daloidal. Dull. Fracture, fine earthy, would take only a reddish tinge, that would 

Opaque Streak shining. Soft, sectile, and not stand wetting. To dye silk thus, it 

easily frangible. Adheres strongly to the must be tiu'ned in a cold decoction of log*- 

tongue. Feels fine, and greasy. Sp. grav. wood, till it has acquired the proper colour : 

2.44. Infusible before the blow-pipe ; some if the decoction were used hot, the colour 

varieties phosphoresce, and others, when would be in stripes and uneven, 

moistened, afford an agreeable smell like Bergmannhas already observed, that a fine 

tliat of nuts. Its constituents are, silica violet might be produced from logwood, by 

45.25, alumina ti^.S, oxide of iron 2.75. impregnating the silk with solution of tin. 

water 14, and a trace of potash. — Klaproth, In fact, we may thus obtain, particularly by 

It occurs in veins in prophyry, gneiss, &c. mixing logwood and brasil in various pro- 

at Rochlitzin Saxony, andat ZdbUtz.— Januf- portions, a great number of fine shades, more 

«o«.* or less inclined to red, from lilac to violet. 

Litmus. SeeAucaiL. See Hematitt. 

. Liver of Scuphub. See Suipnim. * Lomonite, or Laumonitf. Di-prismatic 

LixiviATioir. The application of water Zeolite.* 

to the fixed residues of bodies, for the pur- *Lucvllite. See Limestone, lOtli spe- 

pose of extracting the saline part. cies.* 

Lixivium. A solution obtained by lixivi- Lumachella. See Ltmestoste. 

ation. LuyA Cohnea. Muriate of silver. See 

LoADSToirx. See Ones of laoa*. Silver. 

♦ Loam. See Clat.* Luwar Caustic. Nitrate of silver, fused 

Loowoon. The tree which yields it is in a low heat. See Silver. 

called by Linnaeus, Hsmatoxylum campe- Lute. The lutes with which the joinings 

chianum. of vessels are closed, are' of different kinds. 

Logwood is so heavy as to sink in water, according to the nature of the operations to 

hard, compact, of a fine grain, capable of be made, and of the substances to be dis- 

being polished, and scarcely susceptible of tilled in these vessels, 

decay. Its predominant colour is red, ting- When vapours of watery liquors,and such 

ed with orange, yellow, and blapk. as are not corrosive, are to be contained, it 

It yields its colour, both to spirituous and is sufficient to surround the joining of the 

watery menstrua. Alcohol extracts it more receiver to the nose of the alembic, or of 

readily and copiously than water. Theco- the retort, with slips of paper or of linen, 

lour of its dyes is a fine red, inclining a lit- covered with fiour-paste. In such cases 

tie t§ violet or purple, which is principally also slips of wet bladder are very conve- 

observable in its watery, decoction. This, niently used. 

left to itself, becomes in time yellowish, and When more penetrating and dissolving 

at length black. Acids turn it yellow ; al- vapours are to be contained, a lute is to be 

kalis deepen its colour, and give it a purple employed of quicklime slacked in the air, 

or violet hue. and beaten into a liquid paste with whites of 

Stuffs would take only a slight and fading eggs. This paste is to be spread upon linen 

Colour from decoction of logwood, if they slips, which are to be applied exactly to the 

were not previously prepared with alum and joining of the vessels. This lute is very con- 

tisirtar. Alitti^ alum is added also to the venient, easily dries, becomes solid, and suf- 

bath. By these means they acquire a pretty ficiently firm. Of this lute, vessels may be 

l^ood violet, formed hard enough to bearpolisliing oa 

A blue colour may be obtained from log- the wheel, 

wood, by mixing verdigris with the batli. Lastly, when acid and corrosive vapours 

and dipping the cloth till it has acquired the are to be contained, we must then have re« 

proper shade. course to the lute called /a^ lute. This lute 

The great consumption of logwood is for is made by forming into a paste some dried 

blacks, to which it gives a lustre and vel- clay finefy powdered, sifted trough a silken 

yety cast, and for grays of certain shades. It scarce, and moistened with water, and then 

is also of very extensive use for different by beating tliis paste well in a mortar with 

compound colours, which it would be diifi- boiled linseed oil, that is, oil which has been 

cult to obtain of equal beauty and variety, rendered drying by litharge dissolved in it, 

by means of drugs affording a more perma- and fit for the use of painters. This lute 

nent dye. easily takes and retains the form given to 

Juice of logwood is frequently mixed with it. It is generally rolled into cylinders of a 

that of brasil, to render colours deeper; Gony«ment»ize» Hiese are to be applied. 
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by flattening them, to the joinings of the ves- Fine porcelain day, mixed with a solution 

sels, which ought to be peifectly dry, because of borax, is well adapted to iron vessels, the 

thQ least moisture would prevent' the lute part received into an aperture being smear* 

from adhering. When thejoinings are well edwitliit. 

closed with this fat lute, the whole is to be Ltcopodium, Tlie fine dust of lycopodi- 

covered with slips of linen spread with lute um, or clubmoss, is properly the seeds of the 

of lime and whites of eggs. These slips are plant, and when dimiscd or strewed in the 

to be fastened with packthread. The se- air» it takes fire from a candle, and burns oft 

cond lute is necessaiy to keep on the fat like a fiash of lightning. It is used in the 

lute, because this latter remains soft, and London theatres, 

does not become soUd enough to stick on • Ltdian Stone. Flinty slate.* 

alone. * Lytbrodks. See Scapolitb.* 
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MACERATION. The steeping of a bo- as their proportions, vary much in different 

dy in a cold liquor. manufactoi'ies. Hellot recommends five 

^Iaouer, a substance very extensively em- ounces of alum and one ounce of tartar to 

ployed in dyeing, is the root of the rubia each pound of wool. If the proportion of 

tinctorum. tartar be increased to a certain degree, in- 

* Although madder will grow both in a stiff stead of a red, a deep and durable cinnamon 

elayeysoil, and in sand, it succeeds better in colour is produced; because, as we have 

a moderately rich, soft, and somewhat sandy seen, acids have a tendency to give a yel- 

soil : it is cultivated in many of the provinces low tinge to the colouring particles of mad- 

of France, in Alsace, Normandy, and Pro- der. BerthoUet found, that, bv employing 

vence : the best of European growth is that one-halt* tartar, the colour sensibly bordered 

which comes from Zealand. more on the cinnamon than when Uie pro- 

The best roots are about the thickness of portion was only one-fourth of the alum, 
a goose quill, or at most of the little finger ; In dyeing with madder, the bath must 
they are semi-transparent, and of a reddish not be permitted to boil, because that de- 
colour ; they have a strong smell, and the gree of heat would dissolve the fawn-co- 
bark is smooth. > loured particles, which are less soluble than 

Uellot ascribes the supe^ority of the mad- the red, and the colour would be different 

der which comes from me Levant to the cir- from that which we wish to obtsun. 

cumstance of its having been dried in the The quantity of madder which Mr. Poer- 

open au*. ner employs is only one-third of the weight 

The red colouring matter of madder may of the wool, and Schaeffer advises only one- 
be dissolved in alcohol, and on evaporation, fourth. 

a residuum of a deep red is left. Fixed al- If wool be boiled for two hours with one- 
kali forms in this solution a violet, the sul- fourth of sulphate of iron, then washed, and 
phuric acid a fawn-coloured, and the sul- afterward put into cold water with one-fourth 
phate of potash a fine red precipitate. Pre- of madder, and then boiled for an hour, a 
cipitates of various shades may be obtained coffee colour is produced. Bergmann adds, 
by alum, nitre, chalk, sugar of lead, and the that, if the wool have not been soaJked, and if 
muriate of tin. it be dyed with one part of sulphate of iron 

The quantity of aqueous chlorine required and two of madder, the brown obtained bo> 

to destroy the colour of a decoction of mad- ders upon a red. 

der, is double what is necessary to destroy BerthoUet employed a solution of tin in 

that of a decoction of an equal weight of various ways, both in the preparation and in 

brazilwood. * the maddering of cloth. He used different 

Wool would receive from madder only a solutions of tin, and found that the tint was 

perishable dye, if the colouring particles always moreyeUow or fiiwn-co]oured,though 

vrere not fixed by a base, which occasions sometimes brighter than that obtained by 

them to combine with the stuff moi*e inti- the common process, 

inately, and which in some measure defends Mr. Guhliche describes a process for dye- 

them from the destructive influence of the ing silk with madder: for one pound of silk 

air. For this purpose, the woollen stuffs he orders a bath of four ounces of alum, and 

are first boiled for two or three hours with one ounce of a solution of tin ; the liquor is 

alum and tartar, after which they are left to to be left to settle, when it is to be decanted, 

drain ; they are then shghtly wrung and and the silk carefidly soaked in it, and left 

put into a Unen bag, and carried into a cool for twelve hours; and after this preparalion» 

place, where they are suffered to renudn for it is to be immersed in a bath contuning 

some days. half a pound of madder softened by boiling 

The quan€lie9 of alttm and tartar^ as well with an infusion of galls in white wine ; tldff 
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bath is tebe kept moderately hot for an degrees is called the weak barilla liquor; 

hour, after which it is to be made to boil for the other the strong, 

two minutes. When taken from the bath, Dissolve the pearl ashes in ten pails, of 

the silk is to be washed in a stream of wa- four gallons each, of soft water, and the 

ter, and dried in the sun. Mr. Guhliche lime in fourteen pails, 

compares the c -lour thus obtained, which is Let all the liquors stand till they become 

very permanent, to the Turkey-red. If the quite clear, and then mix ten pails of each. 

galls be left out, the colour is clearer. A Boil the cotton in this mixture five hour^ 

great degi-ee of brightness may be commu- then wash it in nmning water, and dry it. 

nicated to the first of these, by aficrwai-d Step //. Bain bis, or Gray steep. — Take a 

passing it through a bath of brazil wood, to sufficient quantity (ten pails) of the strongs 

which one ounce of solution of tin has been barilla water in a tub, aiid mix with it two 

added : the colour thus obtained, he says, pailfuls of sheep's dung; then pour into it 

is very beautiful and durable. two quart bottles of sulphuric acid, one 

The madder red of cotton is distinguished pound of gum-arabic, and one pound of sal 

into two kmds. one is called simple madder ammoniac, both previously dissolved in a 

red; the other, which is much brig-hter, is sufficient quantity of weak barilla water; 

called Turkey or Adrianople red, because and, lastly, twenty-five pounds of olive oil, 

it comes from the Levant, and iias seldom previously dissolved, or well mixed with two 

been equalled in brightness or durability by pails of the weak barilla water, 

our artists. The materials of this steep being well 

Galls or sumach dispose thread and cotton mixed, tread down the cotton i nto it until it 

to receive the madder colour, and the pro- is well soaked ; let it steep twenty-foui 

per mordant is acetate oi alumina, hours, then wring it hard and dry it. 

The nitrate and muriate of iron as a mor- Sleep it again twenty-four hours, and 

dant, produces a better eflect than the buI- again wriiig and dry it. 

phate and acetate of the same metal; they Steep it a third time twenty-four hours, 

afibrd a beautiful, well saturated violet co- after which wring and dry it; and, lastly, 

lour. VT'asli it well and dry it. 

The Adrianople red possesses a degree of Step, III, Tlie xohite steep, — This part of 

brightness, which it is difficult for us to ap- the process is precisely tlie same with the 

proach by any of the processes liitherto last in every particular, except that the 

mentioned, sheep's dung is omitted in the composition 

Some years ago, Mr. Papillon set up a of the steep, 

dyehouse for this red at Glasgow ; and in Step. IV. Gall steep, — Boil twenty-five 

1790 the commissioners for manufactures in pounds of bniised galls in ten pails of river 

Scotland paid him a premium, for communi- water, until four or five are boiled awayi 

eating his process to the late Prof. Black, on strain the lio uor into a tub, and pour cold 

condition of its not being divulged for a cer- water on the galls in the strainer to wash 

tain term of years. The time being expired, out of them all their tincture, 

it has been made piiblic, and is as follows : — As soon as the liquor is become milk- 

Step. I. — For 100 lbs. of cotton, you must warm, dip your cotton, hank by hank, hand- 
have 100 lb . of Alicant barilla, 20 lb. of pearl ling it carefully all the time, and let it steep 
ashes, 100 lb. of quicklime. twenty-four houra. Then wring it care- 

The barilla is to be mixed with soft water fully and equal!}', and dry it well without 

in a deep tub, which has a small hole near washing. 

the bottom of it, stopped at first with a peg. Step. V. First alum steep, — Dissolve twes- 

This hole is to be covered in the insid'e with ty-five pounds of Roman alum in fourteen 

a cloth supported by tv/o bricks, that the pails of warm water, without making it boil, 

ashes ma) be prevented from running out scum the liquor well, add two pails of strong 

at it, or stopping it up, while the ley filters barilla water, and then let it cool until it n 

through it, Under this tub must be another, lukewarm, 

to receive the ley, and pure water is to be Dip your cotton, and handle it hank by 

^ssed repeatedly through the first tub, to hank, and let it steep twenty-four hours; 

form leys of different strength, which are wrinff it equally, and dry it well without 

kept separate until their strength is ex- washing. 

amined. The strongest required for use Utep, VI, Second alum steep. — This is 

must float an e^^^ and is called the ley of in every particulp.r like t'le last ; but after 

six degrees of the French hydrometer. The the cotton is dry, steep it six hours in the 

weaker are afterwards brought to this river, and then wash and dry it. 

strength by passing them through fresh Step. VIL Dyeing steep. The cotton is 

barilla;^ but a certain quantity of the weak, dyed by about ten pounds at once, for which 

which is of two degrees of the above hydro- take about two gallons and a half of bul- 

meter, is reserved for <lissolving the oil, the locks* blood, mix it in the copper with twen- 

gum, and the salt, which are used in subse- ty-eight pails of mUk'warm water, stir it 

quent parts of the process. This ley of two well, add tw^ty-five po*n.d^ of niadder* andl 
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lastly, tftir all well together. Then havini^ 8SJt, require for complete decomposition 5^ 

beforehand put the cotton on sticks, dip it of subcarbonate of potash, or 44 dry subcar- 

into the liquor, and move and turn it con- bonate of soda, and yield l6of puremagne- 

stantly one hour, during which gradually sia after calcination. 

increase the heat until the liquor begins to Magnesia is a white, soft powder. Its sp. 
boil at the end of the hour. Then sink the gr. is 2.3 by Kirwan. It renders the sirup 
cotton, and boil it gently one hour longer ; of violets, and infusion of red cabbage, green, 
and lastly wash it and dry it. and reddens turmeric. It is iniusible, ex- 
Take out so much ot the boiling liquor, cept by the hydroxygen blow-pipe. It has 
that what remains may produce a milk-warm scarcely any taste, and no smell. It is near- 
heat with the fresh water with which the ly insoluble in water'; but it absorbs a quan- 
oopper is again tilled up, and then proceed tity of that liquid with the production of 
to make up a dyeing Bquor, as above, for heat. And when it is thrown down from 
th6 next ten pounds of cotton. the sulphate by a caustic alkali, it is combin- 
Step. VIIL The'Jiocing' steep. — Mix equf.l ed with water constituting a hydrate, which> 
parts of the gray steep liquor and of the hov/ever, separates at a red heat. It con- 
white steep liquor, taking live or six pails tains about one-fourth its weight of water, 
of each. Tread down the cotton into this When magnesia is exposed to the air, it 
mixture, and let it steep six hours : then very slowly attracts carbonic acid It com* 
wring it moderately and equally, and dry it bines with sulphur, forming a sulphuret. 
without washing. The metallic basis, or magnesium, may be 
Step. IX. Brightening «tee]>.— '..'en pounds obtained in the state of amalgam with mer- 
of white soap must be dissolved very care- cury, by electrization, as is described under 
fully and completely in sixteen or eighteen Barium; but a much longer time is necefi- 
pails of warm water : if any little bits of the sary. Sir H.Davy succeeded also in de- 
soap remain undissolved, they will make composing magnesia, by passing potassium 
spots in the cotton. Add four pails of strong in vapour through it, h«ated to whiteness, 
barilla water, and stir it well. Sink the cot- in a tube of platinum out of the contact of 
ton in this liquor, keeping it down v/ith air. He then introduced a small quantity 
cross sticks, and cover it up ; joil it gently of mercury, and heated it gently for some 
two hours, then wash it and dry it, and it time in the tube. An amalgam was obtain- 
Ib finished. ed, which, by distillation, out of the contact 

* Maskipores. a species of coral, the of the atmosphere, afforded a dark-gray me- 
soophyte of naturaUsts. They consist of tallic film, infusible at the point at which 
carbonate of lime, and a little animal msm- plate-glass softened, and which in the pro- 
,^ranaceous substance.* cess of the distillation of the mercury, ren- 

Ma»istebt. Chemists formerly applied dered the glass black at its point of contact 

this term to almost all precipitates : a^ pre- with it. This film burned with a red fight 

»ent it is appUed only to a few, which have when heated strongly, and became convert- 

letained the name from habitual usage. ed into a white powder, which had the cha- 

Magistebt or Bismute. See BisstuTH. racter of magnesia. When a portion of 

* Magnesia. One of the primitive earths, magnesium was thrown into water, it sunk 
baving a metallic basis, called magnesium, to the bottom, and efiervesced slowly, be- 
lt has been found native in the state of hy- coming covered with a white powder. By 
^te. ^ adding a little muriatic acid to the water, 

Magpiesia may be ' obtuned, by pouring the effervescence was violent. The metal 
into a solution of its sulphate, a solution of rapidly disappeared, and tlie solution was 
subcarbonate of sods^ washing the precipi- found to contain magnesia. No direct ex- 
tate, drying it, and exposing it to a red heat, periments have as yet been made, to deter- 
It is usually procured in commerce, by act- mine the proportions of the elements iii 
ing on magnesian limestone with the impure magnesia; but from experiments made on 
muriate of magnesia, or bittern of the sea- the combination of this substance with sul- 
salt manufactories. The munatic acid goes phuric acid, assuming that they are in single 
to the lime, forming a soluble salt, and leaves proportions. Dr. Wollaston infers the equi- 
behind, the magnesia of both the bittern and yalent of magnesia to be 2.46. Hence mag- 
limestone. Or the bittern is decomposed by nesium will be 1.46. M. Gay-Lussac has 
a crude subcarbonate of ammonia, obtauied lately experimented, with his characteristic 
from the distillation of bones in iron cylin- accuracy, on the sulphate of magnesia, and 
ders. Muriate of ammonia and subcarbonate finds it, when cr}^stallized, a compound of 
of magnesia result. The former is evaporat- ^ sulphate of magnewa, 48.57 
ed to dryness, mixed with chalk andsublim- water, 51.43 
ed. Subcarbonate of ammonia is thus reco- The equivalent number for thci dry sul* 
▼ered, with which a new quantity of bittern phate is 7.47129, whence that for magnesia 
may be decomposed ; and thus in ceaseless is 2.47129, approaching very nearly to Dr. 
repetition, forming an elegant ;ind economi- Wollaston's determination. 
OdpoQe^SK KK^pMlsof or^(staU*z'ed£j;tsoni Wliei]; magnesia is strongly heated in coii- 
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^ct with 2 volumes of chlorine, this g^s is avenge weight of a tea<«pocmiiil is at least 
absorbed, and 1 volume of oxygen is disen- 40 grains, and the average dose was a tea- 
|;aged Hence it is evident that there ex- spoonful and a half, it may be presumed 
ists a combination of magnesium and chlo- that she took, during the above period, be- 
rine, or a true chloride. I'he salt called tween 9 and 10 pounds troy. ** In the 
muriate of magnesia, is a compound of the course of the last autumn, ^e became sensi- 
chloride and water. When it is acted on bleof a tenderness in the left side, just above 
by a strong heat, by far the greatest part the groin, connected with a deep seated 
of the chlorine unites to the hydrogen of tumour, obscurely to be felt upon pressure, 
the water, and rises in the form of muriatic and subject to attacks of constipation, with 
acid gas; while the oxygen of the decom- painful spasmodic action of the bowels, tenes- 
posed water, combines with the magnesium mus, an'a a highly irritable state of stomacb . 
to form magnesia. These attacks recurred evexy two or three 

Magnesia is often associated with lime in weeks, varyingin violence, but requiring the 
minenils and their perfect separation be- use of active remedies. Several irregular 
(^mesan interesting problem in analysis, lumps, of a soft light brown substance, were 
M. Longchamp has published a valuable pa- voided, having the appearance of alarge mas» 
per on the subject, in the 12th volume of the broken down, an^ when dry extremely fri- 
•^n. de Chim. et Phyt, able. A part of each was subjected to ana- 

He con^ders subcarbonate of ammonia as lysis, and tbund to consbt entu^ly of sub* 
the best reagent for separating the two carbonate nf magnesia, concreted by tbe 
earths. Care must be taken to filter the so- mucus of the bowelsy in tbe propordon of 
lution from the calcareous precipitate, short- about 40 per cent. She was cured by the 
]y after the addition of the subcarbonate. use of other purgatives." Another case is 
If it stand 12 or 18 hours, subcarbonate of mentioned, in which not only large quanti- 
magnesia falls with the carbonate of lime, ties of a concretion of a simUar description 
100 parts of solution of pure muriate of lime were voided, but upon examination after 
gave, with subcarbonate of ammonia, 1 .5475 death, which took place perhaps six months 
parts of carbonate of lime: 100 of the same after any magnesia had been taken, a col- 
solution, previously mixed with muriate lection, supposed to be from four to six 
of magnesia in excess, yielded 1.5585 pounds, was found imbedded in the head 
parts. Alkaline subcarbonates dissoWe of the colon, which was of course much dis- 
the subcarbonate of magnesia ; but cans- tended. 

tic potash precipitates magnesia perfect- The most important magneaan salts are 
ly, either with or without heat. He ob- described under the acids.* 
jects to the method of separating these * Magnesia (Htbbatx of). This mine* 
earths, by first converting them into sul- ral was found by Dr. Bruce of New York, 
phates; nrst^ on account of the great diffi- in sm#ll veins in serpentine at Hoboken, in 
culty of driving ofi* the water from' the New Jersey. Colour white. Massive. Lus- 
sulphates of magnesia: secondly, from the tre pearly. Fracture foliated or radiated, 
difficult solubility of heated and dry sul- Semi-transparent in the mass ; tran^arent 
phate of magnesia in water; and, thirdly, in single folia. Soft, and somewhat elastic, 
oecause the sulphate of magpiesia is partly Adheresslightly tothe tongue. Sp. gr.2.13. 
decomposed at very high heats. Soluble in acids. Its constituents are mag- 

Magnesia is chiefly used as an antacid, nesia 70, water 30, which approaches to 1 
purgative, and lithontriptic in medicine, prime equivalent of each.— -/oneMn.* 
When incautiously used for a long time, it * Magrbsian Limbstoitb, See Dolokite.* 
may produce very serious evils, of which a ♦ Maonesitb. Colour yellowish-gray, or 
remarkable case is narrated by Mr. firande, yellowish-white, and marked with spots. It 
ih the Ist volume of his Journal. A lady occurs massive, tuberose, reniform, and vesi- 
was recommended to take magnesia, in con- cular. Surface rough. Dull. Fracture con- 
sequence of some very severe nephritic at- choidal. Fragments ratlier sharp-edged, 
tacks, accompanied with the passage of gra- Opaque. Scratched by fluor spar, but it 
vel. She was desired to take a tea-spoonful scratches calcareous spar. It adheres pretty 
every night ; and Henry's calcined magne- strongly to the toneue. It feels rather 
0ia was preferred, as that always operated meagi*e. Streak dull. Rather easily fran- 
upon the bowels, and << carried itself off," gible. Sp. gr. 2.881. Infusible; but be- 
which other magnesia did not, but, on the fore the blow-pipe it becomes so hard as to 
contrary, felt heavy and uneasy in the sto- scratch glass. Its constituents are, 46 mag- 
mach. The dose was gradually increased to nesia, 51 carbonic acid, 1 alumina, . 0.25 
two tea-spoonfuls, in order to produce effect ferruginous manganese, 0.16 lime, 1 water. 
upon the bowels, which this quantity never — Bucholz, It is found at Hrubschitz in 
fuled to do. The symptoms for which it Moravia, in serpentine rocks.'*' 
was ordered, were soon removed, but the * Magnetic Ibon Ore, and Ftbitbs. See 

Elan was persevered in for two years and a Orbs of Iboit.* 
alf, with little intermissioD \ so that as the * Maia.cuitx. See 0»» or Coxf s^.* 
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* Makagolite. Sahlite.* i^ition passes in a ^eaX measufc iato the 

* Malatss and Malic Acid. See Aci]» protoxide. Accotdinfj^ to Sir H. Davy, th^ 
(So&Bic). olive oxide consists of 

* Maujeabiutt. See Ductilitt.* Manganesium, - 79 

* Martha. The mineral tallow of Kir- Oxygen, - - - 21 
wan, said to have been found on the coast of And the black oxide, of 
^Finland. It resembles wax. itssp.gr. is Manganesium, . • 69 
0.77. It is white, brittle, stains paper like Oxygen, about - - 31 ^ 
oil, jnelts with a moderate heat, and burns He considers the first as a deutoxide^ 
with a blue flame and much smoke. It dis- whence the prime equivalent is inferred to 
solves readily in oil, and imperfectly in hot be 7,533, 

alcohol.* The ohve oxide, 7.533 met.+ Sox. 

Maitoansss. a metal of a dull whitish Or, ... 80. 4" ^^* 

colour when broken, but which soon grows The black oxide will be, 7.533 4" *^* 

dark by oxidation, from the action of the air. Or, - - - 71.5 4*28*5.. 

It is hard, brittle, though not pulvensable, The compound of the 

and rough in its fracture ; so diificultly i'usi- first with water is a 

ble that no heat^et exhibited has caused it deutohydrate, or 7.533 -f~^*25w. 

to run into masses of any considerable mag- The olive oxide becomes green by the ac- 

nilude. Its sp. gr. is 8.0. When broken tion of potash, whence bir H. accounts for 

in pieces, it falls into a powder by spontane- the mistakes of chemists relative to a green 

ous oxidation. " oxide. In this case there is a combination. 

* Manganese heated in oxygen, or chlo- See Cahxlbon M> nbaal. 

rine, takes fire and forms an oxide or chlo- Dr. Thomson pitches on the number 3.5 
vide. It is difficult to decide on the oxides for the atom oi manganese, from the re- 
of manganese. searches of John and Berzelius. The con- 
According to Sir H. Davy there are two fidence due t^his authority in this case may 
oxides only, the ohve and the black; Mr. be judged of from the following narrative : 
Brande has three, the olive, dark-red, and " Dr. John acknowledges, that his analyses 
black ; M. Thenard has four, the green, the of these oxides is by no means to be depend- 
white (in the state of hydrate), the chesnut- ed on. Berzelius's statement is racher theo- 
brown, and the black; Uerzelius has five, retical than experimental. He even doubts 
the first gray, the second green, the third of the existence of his first oxide, the only 
and fourth are not well defined, and the fifth one he examined ; and he has advanced no 
is tlie black. proof that there exists any difference be- 
In this perplexity it will be prudent to tween his second and third oxide.** — *'Hence 
Best on the authority of Sir H. Davy. it is evident, that protoxide (the green ox- 

1. The first oxide may be obtained by ide of John) of manganese is composed of 
dissolving common black mang^ese in sul- Manganese, 3.5 100 
phuric or nitric acid, adding a little sugar. Oxygen, 1. 28.75 

and precipitating by solution of potash. A "This very nearly coincides with Ber- 
while power is obtained, which being heat- zelius's thir^ oxide. And in reality his 
ed to redness out of the contact of air, be- third oxide is the protoxide of manganese." 
comes yellow, puce-coloured, and lastly red- System^ vol. i. pp. 403 and 404. 5tii ed. 
brown. To be preserved, it should be wash- He takes his proportions in the peroxide, 
ed in boiling water, previously freed from from Berzelius*s "theoretical considera^ 
air, and then dried by distilUng off the mois- tions,'* to the exclusion of Sur H. Davy's 
ture in a retort filled witli hydrogen. The " experiments.** The perchloride may be 
dark olive oxide, when examined in large conveniently obtained by igniting the mu- 
quantities, appears almost black; but when riate of manganese. It thus appears as a 
spread upon white paper, its ohve tint is ap- pale pink-coloured substance, semi-transpa- 
parent. It Ukes fire when gently heated, rent, and in brilliant scales. It is a compound 
increases in weight, and acquires a browner of 7.533 metal 4- 9 ciUorine, from the ex- 
tint. It slowly absorbs oxygen from the air, periments of Dr. John Davy. Probably a 
even at common temperatures. It dissolve* protochloride may be formed, 
in acids without effervescence. The white Sir H. Davy is inclined to believe, that 
powder obtained above, is the hydrated prot- the olive oxide is the only one which enters 
oxide. The different tints which it assumes into combination with vitrifiable substances, 
byexposure to air, are ingeniously suppoaed The salts of manganese have been httle 
by Sir H. Davy, to depend on the forma- atudied. I'hey are mostly soluble in water, 
tion ofvariable quantities of the black-brown Ferroprussiate of potash gives a white pre- 
oxide, which probably retains the water con- cipitate. 

tained in the white hydrate, and is hence Hydrosulphuret, - - white 

deep puce-coloured. Sulphuretted hydrogen, . 

2, The hlwik peroxide. Its sp, gr. is 4. It Gallic acid, - - - .0 
does not combine with any of the acids. It Succinate and benzoate of am. 
Yields oxygen when heateds md by intcflse Concentrated sulphuric ac^d attacks manr 
' Vol.11. 22 
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f^Stnese, at the same time that hydrogen g^ ' The manna flows naturally from this tree^ 

IS (laf.'ng-ai^ed. If sal huric acid be added, and attaches itself to its sides in the form of 

and a- 1 ^11 ufi' b) distiUatioo several times white transparent drops} but the extrac* 

from tie black oxide, bv a hea' nearly ap- tion of this juice is facilitated By InciaionB 

proaciiiu.^ to igniiion, id a glass vessel, it is made in the tree during summer, 

found. i^a> ox\gen gas is disengaged to- its smell is strong*, and its taste sweetish 

ward Vac end ol eacii process, and part of and slight]> nauseous; if exposed on hot 

the oxide i^i tlissoived. lie solution of the coals, it swells up, takes fire, and leaves a 

suipriaie made from ihe metal i.self is co- hghi bulky cpal. 

louriess. if It De mude from the black ox- Water totally dissolves it, whet|ier hot or 

ide. itis a pariJiHli-red; but this colour is de- cold. If it be boiled with lime, clanfied with 

stroved by the ligttt ot tiie sun, and again re- white of 6gg, and concentrated by evapora- 

stored by remo vmg i he solution into the dark, tion, it ailbrds cr} stals of sugar. 

Sulpli oous aci.i dissolves the oxide, tak- Manna affords, by* distillation, water, acid, 

ing pai \}t' its OX} gen. .vaich converts it into oil, and ammonia ; its coal aflbrds fixed al* 

8ul,)uunc iic'.d,and ihusfonmnga sulphate kali. 

with lUu rcmainm^' oxide. This substance forms the basis of manj 

Nitr.c acid dissulves manganese with ef- purgative medicines, 

fervviscence, and tlie escape of nitrous g^. ' Mas-^kes. Animal and vegetable matters 

A 9;>ojij?} , black, and friable matter remains, introduced into the soil, to accelerate vege- 

which IS a carburet of iron. The solution tation, and increase the production of crops, 

does not atiord crystals. The oxide is more They have been used since the earhest pe- 

readtl} soluble m nitrous acid. riods of agriculture. But the manner in 

Manganese is dissolved in the usual man- which manures act, the best manner of ap- 

ner by muriatic acid. The solution of man- plying them, and their relative value and 

ganese in muriatic add sdlrcely allords durabihty, were little understood, till the 

crystals; but a deliquescent saline mass by great chemist who gave new lustre to the 

evaporation, which is soluble in alcohol. whole science, turned his mind to this, its 

In the dry way, the oxide ot manganese darkest, but most important appUcation. I 

combines with such earths and saUne sub- conceive it willbe doing a service to society, 

stances as are ca}>able of undergoing fusion to aid the dii^'usion of the light sprmging' 

in a s'rong heat. These experiments are from the invaluable researches of Sir H, 

most advantageously performed by the Davy, by inserting the following short ab- 

blow-pipe, which see struct from his Agricultural Chemistry, 

This metal mcits readily with most of the The pores in the fibres of the roots of 

other n>etals, bai rejects mercury. Gold plants are so small, that it is with difficulty 

and iron are renc-ered more fusible by a due they can be discovered by the microscope ; 

addition ot nianganese ; and liie latter me- it is not therefore probable, that solid sub- 

tal is rendered more ductile. Copper be- stances can pass into them from the soil. He 

comes less fusible, and is rendered whiter, tried an experiment on this subject: some 

but of a colour subject to tarnish. impalpable powdered charcoal procured by 

The ore of man anese, which is known in washing gunpowder, and dissipatmg the sul- 

Derbyshire by the name of black -wadd, is phur by heat, was placed in a plual contain- 

remarkable tor its spoil. aneous inflammation ing pure water, in which a plant of pepper- 

with oil. 't IS of a dark brown colour, of a mint was growling; the I'oots of the plant 

friable eaiiiij appearance, partly in powder, were pretty generally in contact with the 

and pan Iv in, lumps. If haii* a pound of charcoal. The experiment was made in the 

this (30 dried before a fire, and afterward beginning of May 1305 ; the growth of the 

suffered to cool for about an hour; and it plant was very vigorous during a fortnight, 

be men loosely mixed or kneaded with two wlien it was taken out of the phial; the 

ounces of linseed oil ; the whole, in some- roots were cut through in diiierent parts ; 

thing more than half an hour, becomes gra- but no carbonaceous matter could be di.s- 

dualTv hot, and at length bursts into flame, covered in them, nor were tlie smallest fi- 

This effect wants explanation. It seems, in brila blackened by charcoal, though this 

Some measure, to resemble the inflammation must have been the case had the charcoal 

of Oils by tiie nitric acid. been absorbed in a solid form 

Manganese was used fehiefly by glass- No substance is more necessary' to plants 

makers and potters ; but .he important dis- tlian carftbnaceous matter; and if this can- 

covery of chlorine has greatly extended its not be introduced into the organs of plants 

utility. See Bleach i ^o,* except in a state of solution, there is every 

M\NWA. Several vegetables afford man- reason to suppose, that other substances 

na ; but the ash, the larch, and the alhagi, less essential will be in the same case, 

afford it in the largest quantities. lie found by some experiments made in 

The ash which affords manna grows na- 1804, that plants introduced into strong fresh 

turally in all temperate climates ; but Ca- solutions of sugar, mucilage, tanning prin- 

labna and Mcily appear to be the most na- ciple, jelly, and other substances, died j but 

tural countries to this tree. that plants lived in the same solutions after 
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Uiey had fermented. At that time, he sup- cess as a manure, contains a large quantify 
posed that fermentation was necessary to of mucilage, some albuminous matter, and a 
prepare the food of plants ; but he after- small quantity of oil. This manure should 
wards found, that the deleterious effect of be used recent, and kept as dry as possible 
the recent vegetable solutions, was owing before it is applied. It forms an excellent 
to their being too concentrated; in conse- dressing for turnip crops; and is most eco- 
quence of which the vegetable organs were nomically applied by being thrown into the 
probably clogged with solid matter, and the soil at the same time witli the seed. Who- 
transpiration by the leaves prevented. In ever wishes to see this practice in its high- 
the beginning of Jtme, in the next year, he est degree of perfection, should attend Mr. 
used solutions of the same substances, but Coke's annual sheep-shearing, at Holkham. 
€o much diluted, that there was about only Sea-iveeds, consisting of different species 
one two-hundredth part of" solid vegetable of fuci, algae, and conferva, are much used 
or animal matter in the solutions. Plants of as a manure on the sea coasts of Britain and 
mint grew luxuriantly in all these solutions; Ireland. This manure is transient in its 
but least so in that of the astringent matter, effects, and does noi last tor more than a 
He watered some spots of grass in a gai-den single crop, which is easily accounted fop 
with the different solutions separately, and from the large quantity of water, or tlie ele- 
a spot with common water: the grass wa- ments of water, it contains. It decays with- 
tered with solutions of jelly, sugar, and out producing heat when exposed to the at- 
mucilage, grew most vigorously ; and that mosphere, and seems, as it were, to melt 
iifiatered with the solution of the tanning down and dissolve awa) . He has seen large 
principlegrew better than that watered with heaps entirely destroyed in less than two 
common water. yeai*s, nothing remaining but a lit Je black 

Vegetable and animal substances deposi- fibrous matter, 
ted in the soil, as is shown by universal ex- The best farmers in the west of England 
perience, are consumed during the process use it as fresh as it can be procured; and 
of vegetation ; and the^ can only nourish the practical results of this mode of apply- 
the plant by affording solid matters capable ing it are exactly conformable to the theory 
of being dissolved by water, or gaseous sub- of its operation. 

stances capable of being absorbed by the When straw is made to ferment, it be- 
fiuids in the leaves of vegetables; but such comes amore manageable manure; butthere 
parts of them as are rendered gaseous, and is likewise, on tlie whole, a great Ipss of nu- 
that pass into the atmosphere, must produce tritive matter. More manure is perhaps sup- 
a comparatively small effect, for g^ses soon plied for a single crop ; but the land is less 
become diffused through the ma^s of the improved than it would be, supposing the 
surrounding air. The gi*eat object in the ap- whole of the vegetable matter coidd be 
plication or manure, should be to make it finely divided and mixed with the soil, 
afford as much soluble matter as possible to |^ord Meadowbank states, that one part 
the roots of the plant; and that in a slow of dung is sufficient to bring three or four 
and g^radual manner, so that it may be en- parts of peat into a state in which it is fitted 
tirely consumed in forming its sap and or- to be applied to land ; but of course the 
ganized parts. quantity must vary according to tht nature 

Whenever manures consist principally of of the dung and of the peat. In cases in 
matter soluble in water, it is evident that which some living vegetables are mixed 
their fermentation or putrefaction should be with the peat, the fermentation will be more 
prevented as much as possible ; and the only readily effected. 

cases in which these processes can be use- Mamires, from animal substances, in gen- 
ful, are when the manure consists principal- eral, require no chemical preparation to fit 
ly of vegetable or animal/6re. The circum- the rti for the soil. The great object of the 
stances necessary for the putrefaction of ani- farmer is to blend them with the earthy con- 
mal substances, are similar to those required stituents in a proper state of division, and 
for the fermentation of vegetable substan- to prevent their too rapid decomposition, 
ces; atemperature above the freezing point, FwAformsa powerful manure, in what- 
the presence of water, and the presence of ever state it is applied; but it cannot be 
oxygen, at least in the first stage of the pro- ploughed in too fresh, though the quantity 
cess. should be limited. Mr Young records an 

To prevent manures from decomposing, experiment, in which herrings spread over 
they should be preserved dry, defended afield, and ploughed in for wheat, produced 
from the contact of air, and kept as cool as so rank a crop, tiiat it was entirely laid be- 
posSible. fore harvest. 

All green succulent plants contain saccha- Bones are much used as a manure in the 
rine or mucilaginous matter, with woody neighbourhood of London. After being 
fibre, and readily ferment. They cannot, broken, and boiled for grease, the} are sold 
therefore, if intended for manure, be used to the farmer. The more divided they are, 
too soon after their death. the more powerful are their effects. The 

Sape-dfike, which is used with great sue- expense of grinding theBi in a mill would 
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mfobably be repaid by the increase of their A alieht incipient fermentation i» oq- 

fertilizing powers ; and m the state of pow- doubtedly of use in the dunghlU; for by 

der they mij^ht be used in the drill hus- means of it a disposition is brought on in 

bandry, and delivered with the seed, in the the woody fibre to decay and dissolve, when 

tfarae manner as rape-cake. it is carried to the land, or ploughed int« 

During the putrefaction of urine the the soil ; and woody fibre is always in great 
greatest part of the soluble animal matter excess in the refuse of the farm. 
that it contains is destroyed i it should con- Too great a degree of fermentation is, 
Sequently be used as fresh as possible ; but however, very prejudicial to the composite 
if not mixed with solid matter, it should be manure in the dunghill; it is better that 
diluted with water, as when pure it contains there should be no fermentation at all be- 
too large a quantity of animal matter to form fore the manure is used, than that it should 
a proper fluid nourishment for absorption be carried too far. 
by the roots of plants. Within the last seven years, Mr. Coke haa 

Putrid urine abounds in ammoniacal salts ; entirely give n up the sy stemfurmerly adopt- 

and though less active than fresh urine, is a ed on his farm, of applying fermented dung ; 

very powerful manure. and he has found, that his crops have been 

Amongst excrementitious solid substances since as good as they ever were, and that 

used as manures, one of the most powerful his manure goes nearly twice as far. 

is the dungoi birch that feed on ammo/ food. In cases when farm-yard dung cannot be 

particularly the dung of sea birds. The immediately applied to crops the destruc- 

^ano, which is used to a g^at extent in tive fermentation of it should beprevente'd 

South America, and wtiich is the manure very carefully. 

that fertilizes the sterile plains of Peru, is a The surface should be defended as much 

production of this kipd. as possible from the oxygen of tlie atmos- 

It contains a fourth part of its weight of phere ; a compact marl, or a tenacious 

uric acid, partly saturated with ammonia, clay, offers the best protection against the 

and partly with potash; some phosphoric sur; and before the dung is covered over, 

acid comoined with the bases, and likewise or, as it were, sealed up, it should be dried 

with lime. Small quantities of sulphate and as much as possible. If the dung is found 

muriate of potash, a little fatty matter, and at any time to heat strongly, it should be 

some quartzose sand. turned over, and cooled by exposure to air. 

JS/tffht-aoil, it is well known, is a very If a thermometer plunged into the dung 

powerful manure, and very liable to decom- does not rise to above 100 degrees of Fahr. 

pose. there is little danger of much aeriform mat- 

The disagreeable smell of night-soil may ter flying oflT, If the temperature is higher, 

be destroyed by mixing it with quicklime ; the dung should be immediately spread 

and if exposed to the atmosphere in thin abroad* 

layers strewed over with quicklime in fine When a piece of paper moistened in mu- 

weather, it speedily dries, is easily pulve- riatic acid held over the steams arising from 

nzed, and in this state may be used in the a dunghill gives dense fumes, it is a certaia 

same i]|anner as rape-cake, and delivered test that the decomposition is going too far, 

into the furrow with the seed. for this indicates that volatile alkali is dis- 

The Chinese, who have more practical engaged, 

knowledge of the use and application of When dung is to be preserved for any 

manures than any other people existing, time, the situation in which it is kept is of 

mix their night-soil with one-third of its importance. It should, if possible, be de- 

weight of a fat marl, make it into cakes, fended from the sun. To preserve it under 

and dry it by exposure to the sun. These sheds would be of great use ; orto make the 

eakes, we are informed by the French mis- site of a dunghill on the north side of a wall, 

sionaries, have no disagreeable smell, and • Soot, which is principally formed from 

form a common article of commerce of the the combustion of pit-coal or coaJ, generally 

empire. ^ contains likewise substances derived from 

After night-soil, fdgeona* dung comes next animal matters. This is a very powerful 

in order, as to fertilizing power. manure. 

If the pure dung of cattle is to be used as It is well fitted tohe used in the dry state, 

manure, like tlie other species of dung which thrown into the ground with the seed, and 

have been mentioned, there seems no reason requires no preparation. Lime should never 

why it should be made to ferment except in be applied with animal manures, unless they 

the soil ; or if suffered to ferment, it should are too rich, or for the purpose of prevent- 

be only in a very slight degree. The grass ing noxious effluvia. It is injurious when 

in the neighbourhood of recently voided mixed with any common dung, and tends to 

dung, is always coarse and dark green ; render the extractive matter insoluble, 

some penons have attributed this to a nox- «• The doctrine of the proper application 

lous quality in unfermenting dung; but it of manures from organized substances," 

^/?^}i be rather the result of an excess says this eloquent writer, « offers an illus- 

offood furnished to the plants, . tration ofan important part of tfceecenoogr 
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of nature, and of the bappy older im wfuok Vah inehes, or to the English - foot as 114 ti^ 

it is arranged. 107. For measures of weight, see Balakcs. 

'* The death and decay of animal sub- * Msehschaux. Keifekil of Kirwan. 

stances tend to resolye organized forms into Colours, yellowish and frayish^white. Mas* 

chemical constituents ; and the pernicious sive. Dutl. Fracture fine earthy. Frag- 

effluvia disengaged in the process, seem to ments angular. Opaque. Streak shghtiy 

point out the propriety of burying them in shining. Does not soil. Very soft, sectile, 

the soil, where they are fitted to become but rather difficultly frangible. Adheres 

tfiefood of vegatables. The fermentation strongly to the tongue. Feels rather greasy, 

and putrefaction of organized substances in Sp.gr. 1.2 to 1.6. Before the blow-pipe, 

the tree atmosphere, are nolious proces- it melts on the edges into a white enamel, 

ses; beneath the surface of the ground they Its constituents are, silica 41.5, magnesia 

are salutary operations. In this case, the 18.25, lime 0.50, water and carbonic acid 39. 

food of plants is prepared where it can be -^Ktaprotk. It occurs in the veins in the ser- 

used ; and that which would offend the sen- pentine of Cornwall. When first dug, it is 

ses and injure the health, if exposed, is con- soft, greasy, and lathers like soap. Henc« 

Terted by gradual processes mto forms of the Tartars use it fcr washing clothes., in 

beauty and of usefulness ; the fetid gas is Turkey it is made iiito tobacco-pipes, from 

rendered a constituent of the aroma of the meerschaum dug in Natolia, and neac 

flower, and what might be poison, becomes Thebes. See Jameson's mineralogy for an 

nourishment to animals an4 to man. '** entertaining account of the manufacture.'^ 

^MAttBLx. -See Limsstohb.* ^Mbionite. PrisnAto-pyramidal feldspar. 

Marcasjte. See Pyrites. Colour, grayish-whitt. Massive, but more 

Marl. See Limestoite. frequently crystallized. The primitive form 

HaAxor Metallicux. Native sulphate of is a pyramid, in which the angles are 136^ 

barytes. 22', 63<> 22'. Its secondary forms are, rec- 

^^Mars. The mythological and alche- tang^lar four-sided prisms, variously acumi- 

mistical name of iron.* '* nated or truncated, the crystals are small. 

Mass JooT. Yellow oxide of lead. See Lead, smooth and splendeit. Lustre vitreous. 

Mastic. A resinous substance in the Cleavage, double rectangular. Transpa- 
form of tears, of a very pale yellow colour, rent. Harder than common feldspar, but 
and fiiirinaceous appearance, having little softer than quartz. Easily frangible. Sp. 
smell, and a bitter astringent ta^te. It flows gr. 2.6. Easily fusible before the blow- 
naturally from the tree, but its produce is pipe, with intumesceice. It occurs along 
accelerated by incisions. The lesser tur- with ceylanite and nepheline, in granular- 
pentine tree and the lentiscus afford the limestone, at Monte Somma near Naples.* 
mastic of commerce. * Hrlahitb. Colour, velvet-black. In 

No Volatile oil is obtained from this sub- roundish grains, but more frequently cry»> 

stance wheni distilled with water. Pure al- tallized in a rhomboidal dodecahedron, trun- 

eohol and oil of turpentine dissolve it ; cated on ail the edges. Surface of the gpraina 

water scarcely acts upon it; though by rough and uneven; that of the crystals shin* 

mastication it becomes soft and tough, like , ing. Fracture flat conchoidal. Opaque. As 

wax. When chewed a little while, ho we- hstrd as quartz. Rather easily frangible, 

ver, it is white, opaque, and brittle, so as not Sp. g^. 3.73. Its constituents are, silica ZS.S, 

to be softened again by chewing. The alumina 6, lime 32.5, oxide of iron 25.25, 

part insoluble in alcohol much resembles in oxide of manganese 0.4, loss 0.35. It is 

Its properties caoutchouc. It is used in found in a rock at Frescati near Rome, and 

Ihmigations, in the compositions of varnish- in the basalt of Bohemia.* 

es, and is supposed to strengthen the gums. * Mellates. Compounds of mellitic acid 

Matrass. See Laboratory. with the salifiable bases.* 

Matrix. The earthy or stony matter ♦ Mbllite, or Hostbt-stoite. Colour 

which accompanies ores, or envelopes them honey-yellow. Rarely massive. Ciystalliz- 

in the earth. ed. Its primitive figure is a pjrramid of 

*MBAnow-ORE. Conchoidal Bo€(Irov-ore.'* 118** 4', and 93*' 22'. The secondary figurea 

Measures. The English measures^ of are ; the primitive, truncated on the apices; 

eapacityareaccordingto the following table; on the apices and anglA of the common 

One gallon, wine mea-^« base; and the angles on the common base. 

sure, is equal to 5 ^^^ q«arw» bevelled. Externally smooth and splendent. 
One quart, - two pints. Cleavage pyramidal. Fracture perfect con- 
One pint, • • 28.875 cubic inches, choidal. Semi-transparent. Refracts double. 

The pint is subdivided by chemists and in the direction of the pyramidal plane, 

apothecaries into 16 ounces. Harder than gypsum, but softer than cal- 

The gallon, quart, and pint, ale measure, careous spar. Brittle. Sp. gr. 1.4 to 1.6. 

are to the measures of the same denomina- Before the blow pipe, it becomes white and 

tions, wine measure, respectively, as 282 to opaque, with black spots, and is at length 

231. See Acio (Muriatic). reduced to ashes; when heated in a close 

The Paris footili equal to 12.789 Bng« Tesse1,itbeofRneabkdc. ltiBeiigbtlyrettn<r 
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electric by fnction. Its constituents are, npper part of a barometer tube. At the 
alumina 16, menitic acid 46, water of crys- temperature of about 656"^, it boils rapidly, 
talHzation 38. — Ki^pnth. ]t occurs super- and rises copiously in fiimes. M' hen expos- 
imposed on bituminous wood, and earth coal, ed to such a beat as may cause it to rise 
and is usually accompanied with sulphur, quickly in the vaporous form, or about 600^, 
It has hitherto been found only at Artem in it |^radually becomes converted into a red 
Thuringia.* oxide, provided ox) gen be present. This 

♦ Msi^Tiiro. See Calobic, change of was formerly known by the /name of pre- 
9tate,* cipitate per bc, A greater heat, however, 

* Mrn ACHAKrrs. Colour g^yish-black. revives Uiis metallic oxide, at the same time 
Occurs only in very small flattish angular that the oxygen is again extricated. Ten 
grains, which have a rough g^mmering sur- days or a fortnight's constant heat is required 
face. Glistening; adamantine, or semi-me- to convert a iew grains of mercury into pre- 
tallic lustre. Cleavage, imperfect. Opaque, cipitate^^«« in the small way. 

Not so hwxl as magnetic iron-sand. Brittle. From tJiis volatdity of mercuiy, it is corn- 
Retains its colour in the streak. Sp. gr. monly purified by disiUiation. 
4.3 to 4.4. It is attractible by the magnet. Mercury is not perceptibly altered by 
but in a much weaker decree, than magnetic mere exposure to the air ; though by long 
iron-stone. Infusible without addition. It agitation, with access of iur,it becomes con- 
tinges borax dTa greenish colour. Its con- verted into a black powder or oxide^ which 
stituents are oxide of iion 51, oxide of tita- j^ves out oxy|^en by heat, the metal being 
ninm 45.25, oxide of raangahese 0.25, silica at the same time revived. - 
3.5. — Klaproth, It is found, accompanied * When calomel or protdchloride of mer- 
with fine quartz-sand, in the bed of a rivulet cury is acted on by potash-water, it yields 
which enters the vUley of iManaccan in the pure black protoxide ; and when corro- 
Comwidl.* sive sublimate t>r the deutochloride is treated 

* Menilitb. a su1>-species of indivisible in the same wav, it afl'ordsthe reddeutoxide. 
quartz. It is of twb kinds ; the brown and The foraier <»xide, heated with access of air» 
the gray. Brtntm meniUte is chesnut-brown, slowly changes into the latter. The consti- 
inclining to liver-brown. It occurs tuberose, tuenisofthe first are 100 metal -J- 4 oxy- 
Extemsd surface, raigh and duU ; internal gen ; of the secund 100 + 8. Hence the 
glistening. It has sometimes a tendency to prime equivalent of mercury is 25. At a 
lamellar distinct concretions. Fracture very red heat both oxides emit their oxygen, and 
flat conchoidal. Translucent on the edges, pass to the metallic state. A mMerate heat 
Scratches glass. E&sUy frangible. Sp.gr. convertstheblackoxide, partly into running 
2.17. Infusible. Its constituents are, silica mercury, and partly into red oxide. The 
85.5, alumina 1, lime 0.5, oxide of iron 0.5, deutoxide, as usually prepared from the ni- 
water and carbonaceous matter 11.0. Found trate by gentle calcination, is in brilliant 
at Menil Montant near Paris, imbedded in red scales, which become of an orange hue 
adhesive slate, as ftint is in chalk. when finely comminuted. It frequently 

Gray MemUte. Colour yellowish-gray, contains a little undecomposed subnitrate. 
Tuberose. Internally glimmering;' or duU. By triturating mercury with unctuous or 
Fracture as above. Semi-hard- in- a high viscid matters, it is changed partly into pro- 
degree. Easily frangible. Sp, gr. 2.3. It toxide, ahd partly into very minute globules, 
occurs at Argenteuil near Paris, imbedded By exposing mercurial ointment to a mode- 
in a clayey marl. — Jameson,* rate heat, tlie globules fall down, while a 

♦ Mkpbitic Acin. Carbolic Acid.* proportion of the oxide remains combined 
Menstruum. A word synonymous with . with the gi-ease. This light gray chemical 

solvent. compound is supposed to possess all the vir- 
Mercurt is distinguished from all other tues of the dark coloured ointment, and to 
metals by its extreme fusibility, which is be cheaper and more convenient in the ap- 
such, that it does not take the solid state plication. Mr. Donovan, who introduced it, 
until cooled to the thirty-ninth degree below forms it directly b> exposing a mixture of 1 
on Fahrenheit's thermometer ; and of part of black oxide, and 24 parts of hogs* 
course it is always fluid in the temperate cli- lard, to a heat of 350^, for about two hours, 
mates of the eartll. I^ colour is white, and lied oxide of mercury is acrid and poison- 
rather bluer than silver. In the solid state ous, and carries these qualities into its saline 
it is malleable ;§ its specific gravity is 13.6. combinations. The protoxide is relatively 
It is volatile, and rises in small portions at bland, and is the basis of all the mildmercu- 
the common temperature of the atmosphere, riid medicines. 

as is evinced by several experiments, more 1. When mercury is heated in chlorine, it 

especially in a vacumn, such as obtains in the burns with a pale red flame, and the siib- 

~~ ' • ' ' stance called corrosive sublimate is formed.. 

§ The reader will find an ample account This deutochloride may also be formed by 

of the freezing of quicksilver in Dr. Blag* mixing together equal parts of dry birdeuto- 

den's History, vol. Ixxxiii.of the Philoao* sulphate of mercur}' and common salt, and 

phical Transactions. subliming. The corrosive sublimate nscs. 
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und incrusts the top of the yeasel, in the deutochloride, by triturating four partu <jf 
form of a beautiful white semi-transparent the latter with three of quicksilver, till the 
mass, composed of very small prismatic globules disappear, and subjecting the mix- 
needles. It may be obtained in cubes, and ture to a subliming heat. By levigating and 
rhomboidal prisms, or quadrangular prisms, edulcorating with warm water the sublimed 
with their sides alternately narrower, and grayish-white cake, the portion of sohible 
terminated by dihedral summits. Its sp. gr. corrosive sublimate which had escaped de- 
is 5.14. Its taste is acrid, stypto-metallic, composition is removed. It may also be 
and eminently disagreeable. It is a deadly made by adding solution of protonitrate of 
poison. Twenty parts of cold water dissolve mercury to solution of common salt. The 
it, and less than one of boiling water. lt*0 protochloride or calomel precipitates. Thtt 
parts of alcohol at the boiling temperature following is the process used at Apotheca-^ 
dissolve 88 of corrosive sublimate; and at ries' Hall, London ; 50 lbs. of mercury are 
70^ they dissolve 37.5 parts. The constitu- boiled with 70- lbs. of sulphuric acid, to diy- 
ents of this chloride are, — ness, in a cast-iron vessel ; 62 lbs. of the dry 
Mercury, 25 73.53 salt are triturated with 40ilbs. of mercury. 
Chlorine, 9 . 26.47 until the globules disappear, and 34 lbs. of 

It may be recognize4 by the following common salt are then added. This mixture 
characters : It volatilizes in white fumes, is submitted to heat in earthen vessels, and 
which seem to tarnish a bright copperplate, from 95 to 100 lbs. of calomel are the re- 
but really conununicate a coating of metal- suit. It is washed in large quantities of dis- 
lic mercury, which appears glossy white on tilled water, after liaving been ground to a 
friction. When caustic potash is made to fine and impalpable powder, 
act on It, with heat, in a glass tube, a red When protochloride of mercury is very 
colour appears, which by gentle ignition va- slowly riesublimed, four-sided prisms, termi- 
nishes, and metallic mercury is then found nated by pyramids, aire obtained. It is near- 
to line the upper part of the tube in minute ly tasteless and insoluble, and is puigative in 
globules. Solution of corrosive Sublimate doses of five or six graii^s. Its sp. gr. is 
reddens litmus pap^r ; but changes sirup of 7. 176. Exposure to air darkens its surface, 
violets to green. BicarbcMiatfe of potash When two pieces are rubbed in the dark» 
throws down from it a 5leep brick-red they phospnoi^sce. - }p is not so volatile i^s 
precipitate^ from which metallic mercury the deutochloride. Nitric acid dissolves 
may be procured by heating it in a tube, calomel, converting it into corrosive subli- 
Caustic potash gives a yellow precipitate ; mate. Protochloride of mercury is com* 
but if the solution be very dilute, a wliite posed of 

cloud only is occasioned, which becomes - Mercury, 25. 84.746 

yellowish-red on subsidence. Lime-water Chlorine, 4.5 15.254 

causes a deep yellow, verging on r6d. Wi^. , We have also two salphurets of mercury; 

ter of ammonia forms a white precipitate, the black or ethiops mineral g and the red or 

>vhich becomes yellow on being heated, cinnabar. 

With sulphuretted hydrogen and hydrosul- yhe first is easil]^ made by heating or tri- 

phurets, a black or blackish-brown precipi- turating the ingredients together, or by add- 

tate appears. Nitrate of silver throws down ing a hydrosulphuret of alkali to a mercu- 

the curdy precipitate characteristic of mu- rial saline solution. It consists of 

riatic acid ; and the protomuriat^ of tin gives Mercuryi 25 92.6 

a white precipitate. The proper antidote to Sulphur, J2 7.4 

the poison of corrosive sublimate, is the When the black sulphuret is exposed to 

white of egg or albumen, which converts it a red heat in earthen pots, cinnabar sub- 

into calomel. Sulphuretted hydrogen water limes, which, when reduced to powder, is 

may also be employed, along with emetics, of a beautiful red colour, and is used as a 

From six to twelve g^ins were the mortal pigment uoder the name of vermUon, Its 

doses employed by Orfilain his experiments sp. gr. is about 10. It is insoluble, insipid^ 

on dogs. They died in horrible convulsions and burns with a blue flame. If it be mixed 

generally in two hours. But \i^hen, withtiie with half its weight of iron filings, and dis- 

larger quantity, the whites of eight eggs tilled in a retort, it yields pure mercury. It 

were thrown into the stomach, iJie animals is deutosulphuret, and consists of 

soon recovered, after vomiting. , Corrosive Mercury, 25 86.2 

sublimate, digested with albumen for some - Sulphur, 4 13.8 

time, was given in considerable doses, with ' The salts of mercuiy^have the following 

impunity. The instructions given under general character : — 

arsenic, for examination of the bowels of a 1. A dull red heat volatilizes them, 

person supposed tobe poisoned, are equally 2. Ferroprussiate of potash gives a whit^ 

applicable to poisoning by corrosive subli- precipitate, 

mate ; and the appearances are much the 3. Hydrosulphuret, black, 

same. 4. Muriate of soda, with the protosalt^ 

2. JProtocMoride of mercury, mercurhn white. 

duldi, or calomel, is usually fonned from the 5. QalHc Acid^ orange-yellow*. 
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6. Pkte of copper, quicksilver.* mmuxf is sublimed in the metallic form. 

The sulphuric acid does not act on this Nitrate of mercury is more soluble in hot 
metal, unless it be well concentrated and than cold water, and affords crystals by cool- 
boiling. For this purpose mercury is poured mg. It is decomposed by the affusion of a 
into a glass retort, with nearly twice its lai^e quantity of water, unless the acjid be 
weight of sulphuric acid. As soon as the in excess. 

mixture is heated, a strong effervescence A fulminating preparation of mercuiy was 

takes place, sulphurous acid gas escapes, discovered by Mr. Howard. A hundred 

the surface of the mercury becomes white, grains of mercury are to be dissolved by 

and a white powder is produced : when the h.eat in an ounce and half by measure of ni- 

gas ceases to come over, the mercury is trie acid. This solution beiog poured cold 

round to be converted into a white, opaque, into two ounces by measure of alcohol in a 

caustic, saline mass, at the bottom of the re- glass vessel, heat is to be applied, till effer- 

tort, which weighs one-third more than the vdscence is excited. A white vapour undu- 

mercury, and is decomposed by heat. . Its lates on the surface, apd a powder is gradu- 

fixity is considerably greater than that of alTy precipitated, which is immediately to 

mercury itself. If the heat be raised, it be collected on a filter, well washed, and 

gives out a considerable quantity of oxy- cautiously dried with a vety moderate heatl 

gen, the mercury being at the. same time , This powder detonates loudly by gentle 

revived. beat, or slight friction. 

Water resolves it int« two salts, the. bi- The acetic and most other acids combine 

sulphate and subsulphate ; the latter is of a with the oxide of mercury, and precipitate 

yellow colour. Much washing is required" it from its solution in the nitric acid. 

to produce this colour, if cold water be "When one part of native sulphuret of an- 

used : but if a large quantity of hot water be ^imony is triturated or accurately mixed witk 

poured on, it immediately assumes a bright two parts ofcorrosive sublimate, and exposed 

lemon colour. In thif state it is called tvr- to distillation ; the chlorine combines with 

peth mineral. The other affords, by evapo- the antimony, and rises in the form of the 

radon, small^ needly, deliquescent crystals, compound cidled butter of antimony, while 

The fixed alkalis, miLgnesia, and lime pre- the sulfShur combines ^ith, the mercury, 

cipitate oxide of mercary from its solutions ; and forms cinnabar. If antimonv be used 

these precipitates arfc reducible in closed instead <of the sulphviret, the residue which 

vessels by mere heit without addition. rises last consists of running mercury^ io- 

The nitric acid raf^idljl attacks and dis- stead of cinnabar, 

solves mercury, at the same time that a large Mercury, being habitually fluid, veiy re»- 

quantity of -nitrous gas is disengaged ; and dily combines with most of tlie metals, to 

the colour of the acid becomes green during which it communicates more or leas of its 

its escape. Strong nitric acid takes up ita fusibility.- When these metallic jiiixtures 

own weight of mercury in tlie cold; and contain a sufficient quantity of mercury to 

this solution will bear to be diluted with render them soft at a mean temperature, 

water. But if the solution be made with they are called avmlgams, 

the assistance of heat, a much larger quan- It very readily combines with gold, sil- 

tity is dissolved ; an4 a precipitate will be ver, lead, tin, bisi^uth^ and zinc; more dif- 

aftorded by the addition of distilled water, ficultly with copper, arsenic, and antimony; 

which is of a yellow' colour if the water be and scarcely at all with platina or iron : it 

hot, or white if it be cold ; and greatly re- does not unite with nickel, manganese, or 

sembles the turpeth mineral produced with cobalt ; and its action on tungsten and 

sulphuric acid; it ha$ accordingly been cal- molybdena is not known. Looking-glasses 

led mtrmia turpeth, are covered on the back surface with an 

AU^the combinations of mercury and ni- amalgam of tin. See SiLvaiu^re. 

trie acid are veiy caustic, and ^orm a deep Some of the uses of mercury have alrea- 

purple or black spot upon the skin. They dy been mentioned in tlie present article, 

afford crystals, which differ according to the The amalgamation of tiie noble metals, 

state of the solution. "When nitric acid has w?>fcer-gUdingi the making of vermilion, the 

taken up as much mercury as it can dissolve silvering of looking-glasses, the making of 

by heat, it usually assumes the form of a barometers and theimometers, and the pre- 

white saline mass. When the combination paration of several powerful medicines, are 

of nitric acid and mercury is exposed to a the principal uses to which this metal is 

gradual and long continuedlow heat, it gives applied. 

out a portion of nitric acid, and becomes Scarcely any substance is so liable ta 
converted into a bright red oxide, still re- adulteration as mercury, owing to the pro- 
taining a small portion of acid. This is perty which it possesses of dissolving corn- 
known by tlie name of red precipitate^ and pletely some of the baser metals. This 
is much used as an escharotic. union is so strong, that they even rise along 
When red precipitate is strongly heated, with the quicksilver when distilled. The 
a large quantity of oxygen is disengag- impurity of mercury is generally indicated 
cd, together with.som^ nitrogen, and the by its duU aspect; by its tarmshing, and be- 
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oomiQ^ corered with a coi^t of oxide, on * Mksottp*. Prismatic zeolite. This 

long exposure to the air; by its adhesion to species of the genus zeolite, is divided by 

the surface of glass; and, when shaken Professor Jameson into three sub-species, 

with water in a bottle, by the speedy for- the fibrous zeolite, natrolite,and mealy zeo- 

mation of a black powder. Lead and tip lite ; which see.* 

afe frequent impurities, and the mercury *.Mktals. The most numerous class of 

becomes capable of taking up more of undecompounded chemical bodies, distin- 

these, if zinc or bismuth be previously ad- giiished by tlie following general charao 

ded. In order to discover lead, the mefcury ters:-r 

may be agitated with a little water, in order , 1/ They possess a peculiar lustre, which 

to oxidize that metal. Four off the water, continues in the streak, and in their smal- 

and digest the mercury with a little acetic lest fragments. 

acid. This will dissolve the oxide of lead, .2. TJiey are fusible by heat; and in fu* 

which will be indicated by a blackish pre- sion retain their lustre and opacity, 

cipitate with sulphuretted water. Or to 3. They are all, except selenium, excel- 

tfais acetic solution add a little sulphate of lent conductors both of electricity andcalo- 

soda, which Will precipitate a sulphate of ric. 

lead, containing, when dry, 72, per cent of 4. Many of them may be extended under 
metal. If only a very minute quantity of t)ie hammer, and ate called malleable ; or 
lead be present in a large quantity of mer- under the rolling press, and are called liunin- 
cur}> it may be detected by solution in hi- able ; or drawn into wire, and are called 
trie acid, and the addition of sulphuretted ductile. This capability of extention, de- 
water. A dark brown precipitate will ensue, pends in some measure on a tenacity pecu* 
and will subside if allowed to stand a few liar to the metals, and which exists in the 
days. One part of lead may thtis be sepa- different species with very different de- 
rated from 15263' parts of mercury.' Bis*, greesof fbrce.-See CoHfisiow^. 
muth is detected by pouring a nitric solu- 5. When their saline combinations are 
tion, prepared without heat, Into distilled electrized,the metals separate at the resino- 
water; a white precipitate Will "appear if electric or negative pole, 
this nietal be present. Tin is manifested, 6. When exposed to the action of oxy- 
in like manner, by a weak solution of nitro- gen, chlorine, or iodine, at an elevated tem- 
muriate of gold, which throws down a purn perature, they generally take fire, and, 
pie sediment; and zinc by exposing the combining with one or other of these 
metal to heat. three elementary dissolvents in definite 

The black oxide is rarely adulterated ; as proportions, are converted into earthy or 

it would be difficult to find a substance saline looking bodies, devoid of metallic 

well suited to this purpose, if well pre- lustre and ductiUty, called oxides, chlorides, 

pared, it may be totally volatilized by heat, or iodides. , 

The redoxiflt of mercury by mVric acid is 7. They are capable of combining in their 

very liable to adulteration with red lead, melted State w^ith each other, in almost 

It should be totally volatilized by heat. every proportion, constituting the impor- 

Hed nUpfmret of mercury is frequently tant order of metallic alloys ; in which the 

adultentted with red lead; which may be characteristic lustre and tenacity are pre- 

detected by heat. served. See Allot. 

Corromve muriate of mercuiy. If there be 8. From this brilliancy and opacity con- 
any reason to suspect arsenic in this salt, jointly, they reflect the grater part of the 
the fhiud may be discovered :^s follows t light which falls on their surface, and hence 
Dissolve a small quantity of ttie subliniate form excellent mirrors. 
in distilled water; add a solution of carbo* 9. Most'Of them combine in definite pro- 
nate of ammonia till the precipitation ceas- portions with sulphur and phosphorus 
ea^ and filter the solution. If, on the addi- forming bodies frequently of a semi-metallic 
tion of a few drops of ammoniated copper aspect; and others unite with hydrogen, 
to this solution, a precipitate of a yellowish.i carbon and boron, giving rise to peculiar 
green colour be produced, the sublimate gaseous or solid compounds, 
contains arsenic. 10. Many of the metals are capable ofas« 

Sub-muriate of , mercury, or . calomel, * suming, by particular management, crystal- 
should be completely saturated with mer- line forms ; which are, for the most part, 
cuiy. This may be ascertained by boiling, either cubes or octohedrons. 
for a few minutes, one part of calomel with The relations of the metals to the various 
m thirty -second part of muriate of ammonia objects of chemistiy, are so complex and 
in ten parts of distilled water. When car- diversified, as to render their classification 
bonate of potash is added to the filtered so- a task of peculiar difficulty. I have not seen 
lution, no precipitation will ensue, if the any arrangement to which important ob- 
calomel lie pure. This preparation, when jections may not be offered ; nor do I hope 
rubbed in an earthen mortar with pure am- to present one which shall be exempt from 
monia, should become intensely black, and criticism. The main purposes of a methodi- 
should exhibit nothing of an orange hue. cal distribation are to facilitate the acquire*. 
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aaent^ retention, and application of know* 
ledge. With regard to metals in general, 
I conceive these purposes may be to a con- 
siderable extent attained, by beginning with 
those which are most eminently endowed 
with the characters of the genus, which 
most distinctly possess the properties that 
constitute their value in common fife, and 
which caused the early inhabitants of the 
earth to give to the fii-st metallurgists a 
place in mythology. Happy, had their 
idolatry been always confined to such real 
benefactors ! 

Inventas aut qui vitam excoluere per artes; 

Quique sui memores, alios feed re merendo. 
By arranging metals according to the de- 
gree in which they possess the) obvious 
qualities of unaltjerability by common 
agents, tenacity and lustre, we also concilf- 
ate their most important chemical relations, 
namely, those to oxygen, chlorine and io- 
dine; since their metallic pre-eminence is, 
popularly speaking, inversely as their aiH- 

General Table 



Hities for these dissolvents. Itt a 8trictT]f 
scientific view, their habitudes with oxygen* 
should perhaps be less regarded in their 
classification, than with chlorine ; for this 
element has the most energetic attractions 
for the metals. But, on theotbe'r hand, oxy- 
gen, which forms one-fifth of the atmos- 
pheric volume, and eight-ninths of the 
aqueous mass, operates to a much greater 
e^ctent among metallic bodies, and inces- 
santly modifies their form, both in nature 
and art.^ Now the order we propose to fol- 
low will indicate very nearly their relations 
to oxygen. As we ' progressively descend, 
the influence of that beautiful element pro- 
gressively increases. Among the bodies 
near the head, its powers are subjugated by 
the metallic constitution ; but among those 
near the bottom, it exercises an almost des- 
potic sway, which Volta's magical pile, di- 
rected, by the genius of Davy, can only sus- 
pend for a season. The emancipated metal 
soon relapses under the dominion of oxygen. 

of the Mttal^, 
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Sp. Gr. 



1 PUttinom 

2 Gold 

3 Silver 

4 Palladium 

5 Mercury 

6 Copper 

7 Iron 

8 Tin 

9 Lead 

10 Nickel 

11 Cadmium 

12 Zinc 

13 Biareuth 

14 Antimony 

tf Mangaiieae 

16 Cobait 

17 Tellurium 

18 Arsenic 

19 Chromium 
30 Molybdenum 

21 Tungsten 

22 Colnmbium 

23 Selepium 

14 Osmium 

25 Rhodium 

26 Iridium 

27 Uranium 

28 Titanium 

29 Cerium 

30 Wodauium 

31 Potassium 

g Sodium 

33 Lithium 

34 Calcium 
3* Barium 

36 Strontium 

37 Magnesium 

38 Yttrium 

39 Ghicinum 

40 Aluminum 

41 Thorinuia 

42 Zirconium 

43 Siltciam 



21 47 

19.30 

10.4 S 
11.8 

13,6 

8.9 

7.T 

7.29 

11.3» 
8.4 
8.S 

6.a 

9.88 
^•70 

8. 

8.6 

6.115 

C8.35? 
15.76? 

5.90 

8.6 
17.4 

5.0 P 

4.3? 



10.65 

18.«8 

9.0 

? 

? 
11.47 

0,865 

0.972 



Precipttants. 



Mur. ammon. 
C Sulph. iron 
iNitr.racrcuJry 

Common salt 

Pnis. mercury 
( Common Salt 
IHeat ' 

Iron 

C Succin. soda 

X with perox. 

Corr. sublim. 

. Sutph. soda 

Sulph. potadk? 

Zinc 

Alk. carbon. 

Water 
C Water 
IZinc. 

Tartr. pot.. 

Alk. carlM^. 
C Watrr 
\ Antimony 

Nitr. lead . 

Do. . 

Do.? 
Mur. lime?' 
Zineoriiif.gal 

( Sulphite am. 

Mercury • 

Zinc ? 
Do.? 

Ferropr. pot. 
Inf. galls 
Oxal. ainm. 
Zinc 

C Mur. plat. 
(.Tart, acid 



Ferropnissiate 
of potash. 



Yellowiiih white 

White 

P«ep oranire 
White natsiug 
to yel low 

^ed-brown 

Blue^ or whitejProtox. 
passmgtoblue™ *"*' 

Whit« 



Colour of preci pitates by 
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Tlie first 12 are malleable ; and so are the' titfonDation as possible respecUng theni^ 

Slst, 32d, and 33d In their congealed state, compared the physical or exterior charac*i 

The first 16 yield oxides, which are neu- ters of these bodies; and even did more, 

tral salifiable bases. , ' . in subjecting^ th6.m to chemical analysis, by 

The metals 17» 18, 19, 20, 21, 22, and 23, means as ing^enious as exact, 
are acidifiable by combination with oxygen. *• It results from his researches, that the 
Of the oxides of the rest, up to the 31st, stones which fell in England, in Italy, in 
little is known« i he remaining metals form, Germany, in the East Indies, and in othet 
with oxygen, the alkaline and earthy bases, places, have all such a perfect resemblance, 
The order of their affinity for oxygen, as that it is almost impossible to distinguish 
farasithasbeenascertained, is stated in the them from each other; and what renders 
table of Elective Attbactiom of oxygen the similitude more perfect and more strik- 
flind the metals. ^ in^ is, that they are composed of the same 

We shall now give an example of th6 pnnciplesj and nearly in the same propor- 
method of analysing a inetalfic alloy, of sil- * tions." 

ver, copper, lead, bismuth, and tin. i have given this ^ust and handsome tri- 

Let it be dissolved, with the aid of heat, bute to English genuis in the form of a quo- 
in an excess of nitric acid, sp. gr. 1. "ZS. tation from the French chemist ; by appro- 
Evaporate the solution almost to dryness, pnating the language to one's self, as has 
and pour water on the residuum. We shall been practised in a recent compilation^ the 
thus obtain a 8oluti»n of the nitrates of sil- force of the compliment is in a great mea> 
ver,' copper, and lead, while the oxides of sure done away. 

tin and bismuth will be left at the bottom. « I should have abstained," continues H. 
By exposing the latter mixture, to the ac- - Vauquelin, ** from any public notice of an ^ 
tion of nitric acid* the oxide of bismuth will object, which has been treated of in so able 
be' separated from that of tin. To deter- a manner by the English chemist, if he him« 
mine the proportions of the other nietals, self had not induced me to do so, during 
we pour first into the hot and pretty dilute his residence in Paris; had not the stones 
solution, muriatic acid, which will throw . which 1 analyzed been from another coun- 
4own the silver. After filtration, we add try ; and had not the interest excited by 
eolphate of soda, to separate the lead ; and the subject^ rendered this repetition excu« 
finally, carbonate of potash to precipitate sable. 

the zinc. The quantity of each ipetal,may «It is therefore to gratify Mr. Howard; 
now be deduced from the weight of each to give, if possible, more weight to his ex- 
precipitate, according to its specific nature, periments ; and to enable philosophers to 
M^teeably to the principles of composition, place full confidence in them, rather than 
jnven under the individual metals. See to offer any thing new, that I publish this 
Omss {Analymof)* inemoir." Journal des .^Tiet, No. 76 ; and 

• MsTBOROLiTKS, or Metrortc Stovxs, are TiUoch^t Meg, vol. xv. p. 346. 

peculiar solid compounds of earthy4ind me- It is' remarkable, that all the stones, at 

^lic matters, of. singular aspect and com- whatever })eriod, or in whatever part of the 

position, which occasionally descend from world, they may have fallen, have appeared, 

the atmosphere, usually from the bosom of as far as they have been examined, to con- 

a luminous meteor. This phenomenon af- siat of the same substances ; and to have 

fords an instructive example of the triumph nothing similar to them, not only among the 

of human testimony, over philosophical minersils in the neighbourhood of the places 

scepticism. The chronicles of almost every where tliey were found, but among all that 

age had recorded the , fall of ponderous have hitherto been discovered in our earth, 

stony or earthy masses from the air ; but the as far as men have been «ble to penetrate. 

evidence had been rejected by historians. For the chemical, analysis of a considerable 

forsooth because the phenomenon was not number of specimens we are particularly 

within the range of their phifotophy. At indebted to Mr. Howard^ as well as to Klap- 

lengtb the sober and solid Researches of roth and Vauquelin, and a precise mineralo- 

Shysical science, put to shame the incredu- gical description of them has been given by 
ty (rfthe metaphysicsd school. the Count de Bournon and others. 

^ While all Europe," says the celebrated They are all covered with a thin crust of 
Vauquelin, *♦ resounded with the rumour of a deep black colour ; they are without gloss, 
stones fallen from the heavens, and while and their surface is roughened with small 

Shilosophers, - distracted in opinion, were asperities. Internally they are grayish, and 
•aming hypotheses to e;Kplain their origin, of a granulated texture, more or less fine, 
each according to his own fancy, the Hon. Four different substances are intersperaed 
Mr. Howard, an able English chemist, was among their texture, easily distinguished by 
pursuing in silence the only route which a lens. The most abundant is from the size 
couldleadtoasolutionof the problem. He of a pin's head to that of a pea, opaque« 
collected specimens of stones which had with a little lustre like that of enamel, of s 
lUkn St dmexsat tio^s, proQuri^A lui nncii grs^ colour sometimes inclined to brow^ 
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and hard enough to give faint sparks with Varioaa lists of the periods, places^ and 
steel. Another is a martial pyrites, of a appearances of these showers of ston/ and 
reddish-yellow colour, black when powder- earthy matters, have been given from time 
edt not very firm in Its texture, and not at- to time in the scientific Journals, llie ]a- 
tractible by the magnet. A third consists test and most complete is that published in 
of small particles of iron in a perfectly me- the 1st vol. of the Ed. Phil. Joum. coi&piled 
tallic state, which give to the mass the qual- partly frjm a printed list by t^hladni, and 
ity of being attracted by the magnet, though partly from a manuscript one of Mr. Allan, 
in some specimens they do not exceed ^wo read some years ago, at the Boyal Society 
per cent of the whole weight, while in of Edinburgh. It appears that Domenico 
others they extend tO' a fourth. These are TroiH, a Jesuit, j>ublished at Modena« in 
connected tOp^ether by a fourth of an earthy 1766^ a work entitled, Delia Cadtaa di im 
consistence m most, so that they may be Siau^ daU Aria^ ragionamenjtOi in which the 
broken to pieces by the fingers with more ingenious author proves, in the clearest man- 
or less difficulty. The black cnist is hard ner, both from ancient and modem tuM^Tf^ 
enough to emit sparks witli steel, but may ' that stones had repeatedly ialien from the 
be broken hy a stroke with a hammer, and heavens. Tliis curious dissertation {ragivna^ 
appears to possess the properties of the men^o) is in the possession^ Mr. Allan, The 
very attractible black oxide of iron. Their compiler of the new list justly- observes, that 
specific gravity varies fhii^ 3.352 to 4.281. nothing can«how more strikingly the uni- 

The crust appears to contain nickel uni- versality and obstinacy of that scepvicisn, 

ted with iron, out Mr. Hatchett could not which discredits every thing that it cannot 

determine its proportion. The pyrites he understand, than the circumstance that his 

estimates at iron .68, sulphur .13, nickel work should have produced so little effect, 

.06, extraneous earthy matter .13. In the and that the numerous falls of meteoric 

metallic particles disseminated throygh the stones should have so long been ranked 

mass, the nickel was 'in the proportion of among the inventions of ignorant credulity. 

one part, or thereabout, to three of iron. Mr. Howard's admirable dissertation was 

The hard separate bodies gave silex ,50^ published in the Phil. Trans, for 1802. it 

magnesia .15, oxide of iron .34, oxide of is reprinted in the 13th vol. of Tilioch's 

nickel .025; and the cement, or matrix. Magazine, and ought to be studied as a pat- 

silex .48, magnesia . 18, oxide of iron .34, tern of scientific research. The ibUowing 

oxide of nickel .025. The increase of Table is copied fro|n the above Journal :— 
weight in both these arose from the higher 

oxidation of the iron. These proportions CaaoiroLootcAL List or MxTKoaic ^to1li^%, 

are Uken from the stonea tliat fell at'Bena- * Sect, l.Sefire the ChrUtian Era, 

res on the 19th of December 1798. BMHon r.--Containing those which can be 

The solitary masses of native iron, tliat referred pretty nearly to a date, 

have been found in Siberia, Bohemia, Sene- A. C. 

gal, and l^outh America, likewise agree in 1478. The thunderstone in Crete* men* 

the circumstance of being an alloy of iron tinned by Malchus, and regarded proba- 

nnd nickel ; and are either of a cellular tex- bly as the symbol of Cybele.— Chromele 

ture, or have earthy matter disseminated o/Faros, 1. 18, 19. 

among the metal. Hence, a similar origm 1451. Shower of Stones which destroyed 

has been ascribed to them. the enemies 6f Joshua at Beth-horon. — 

Laugier, and id'terward Thenard, found ^hua, chap. x. 11. 

chrome likewise, in the proportion of about 1200. Atones preserved at Oichomenoa.— 

one per cent, in different meteoric stones Pausaiiiof. 

they examined. 1168. A maa« of iron upon Mount Ida in 

In all the instances in which these stones Crete. — ChrotOnle qfParoa, 1. 22. 

liave been supposed to fall from the clouds, 705 or 704. The »hhcyle or sacred shield, 

and of which any perfect account has been which fell in the reign of Numa. It had 

given, the appearance of a luminous meteor, nearly the same shape as those which fell 

ciploding with loud noise, has immediately at the Cape and at Agram. PluiarcJk, m 

preceded, and hence has been looked to as JVum, 

the cause. The stones likewise have been 654. Stones which fell upon Mount Alba, 

more or less hot, when found immediately in the reign of TuUus Hostilius.— « Crebri 

After their supposed fall. Different opinions cecidere calo lapidea.^^JJv, 1. 31. 

however have been entertained on this sub- 644. Five stones which fell in China, in 

je^, which is certainly involved in much the country of Song. — JOe Chdgnes, 

difficulty- Some have supposed them to be 466. A lai^ stone at .Sgospotamos, which 

merely projected from volcanoes ; while Anaxagoras supposed to come fiom the 

others have suggested, that they might be sun. It was as large as a cart, and of a 

thrown from the moon ; or be bodies wan* burnt colour.—" Qii» lapU etiom mine 

denng through space, and at length brought osienditur, magniHidine vefdi^ eolore adtu^ 

withm the sphere of attraction of ouvplanet; t^r-^Plvtorch^ PUn^^ fib. ii. cap. 58. 
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465. A ttone near Thehes.-^SchoUtut of 
Pindar. 

461. A stone fell in the Marsh of Ancona. - 
'^^ Valerius Maafimua, Uv, lib. vii. cap. 28.' 

343. A shower of stones fell near Rome.— 
Jul. Obsequetu. 

211. Stones fell in China, along with a 
fallini^ star.- De Giti^Ties, &c. 

205 or 206. Fiery stones.— P/wAircA, Fad. 
J^tJdx. cap. 2. 

192. Stone fell in China. — De Ows^iei. 

176. A stone fell in the Lake of Mars. — 
**Lapidem in Agro Criututnino in Locum 
Jtfariit de cmh ceddisa^.^-'—liv. xli. 3. 

90 OP 89. ** Eodem causam dicente, lateribut 
coctit pluifsef in ejus amU acta relaium 
esi.^^^PUn. J^at. Hiit.^h. ii. cap. 56. 

89. Two large stones fell at Yong in Chi- 
na. The sound wa» heard over 40 leagues. 
—-De Gtiigtiei, 

56 or 52. Spongy iron fell in Lucania.— 
PUn. 

46. Stones fell at Acilla. — Cttior. 

38. Six stones fell in Leang in China,— H? 
Grdgnei, 

29. Four stones fell at Po in China. -Jh 
Guignes, 

22. Eight stones fell from hearen^ in Chi- 
na.— He Guiffnea. 

12. A stone fell at Ton-Konan.— De 
Gtdgnea. 

9. Two "Stones fell m China.— DcGiiJjTie*. 

6. Sixteen atones fell in Ning-Tcheon, and 
other t'^ointhe same y ear .—2>e €ha^e$, 

J)ivman //. —"Containing those, of which the 
date cannot be determined. 

The Mother of the Gods which fell at Pea- 
sinus. 

The stone preserved at Abydos.— Pffn. 

The stone preserved at Cassandria. — PSn. 

The Black stone, and also another preserv- 
ed in the Caaba of Mecca. 

The «' Thunderbolt, black in appearance 
like a hard rock, brilliant and sparkling," 
of which the blacksmith forged the sword 
of Antar.— See Quarterly Sevi&io, vol. 
xxi p. 225. and jhuar, translated by T. 
Hamilton, Esq. p. 15^. 

Perhaps the stone preserved in the Corona- 
tion Chair of the Kings of England. 

Section 2.— ^/^er the Christian Era. 
P. C. 
A stone in the country of the Vocontini.— 

PUn. 
452. Three large stones fell in Thrace.— 

Cedrenus and MarcelUni^ Ckronicon, p. 29. 

.--"Hoc tempore/* says Marcellinus, **tre9 

magm lapidea e calo in Tkracia cedde* 

rwii.*^ 
Sixth Ventwy. Stones fell u]3on Mount 

Lebanon, and near Emisa in Syria.^— 

Damasciua. 
About 570. Stones near Bender in Azabia. 
'^Jikorotti vL 16, mid cv, 3. imd 4. 



648. A fiery stone at Constantinople.— 

Several Chroniclea, 
823. A shower ot pebbles in Saxony. 
852. A. stone fell in Tabaristan, in July or 

August.— rlTe S'flcy and Quatremere. 
897. A stone fell at Ahmedabad.— Quaire^ 
mere. In 892, according to the Ckrtm. 
Syr. 
951. A stone fell near Augsburg. — Mb. 

Stad. and others. 
998. Two stones fell, ono near the Elbe, 
•and the other in the town of Magdeburg. 
—Cosmaa and Spangenherg'. 
1009. A nuiss oi iron feu in Djordjan.^* 

Jivicenna. 
1,021. Stones fell in Africa between the 
24th July and the 21st of August. — J9e 
Sacy. 
1112. Stones or iroii fell near Aquileja.— 

Valvasor.' 
1135 or 1136. A stone fell at Oldisleben, 
in lliuring^. — Spangenberg^ and others. 
1164. During Pentecost, iron fell in Mis- 

nia. — Fabricius.. 
1198. A stone fell near Paris. 
1249. Stones fell at Quedlinbourg, Ballen- 
stadt and Blankenburg, on the 26th July« 
. — Spangenberg and Mivander. 
Thirteenth Century. A stone fell at Wurz- 

burg. — SchottuSf Phys. Cur. 
Between 1251 and 1363. Stones fell at* 
Welixol-Ussing inRasAtL.^GUbert'e An,, 
nal. torn. 35. 
1280. A stone feQ at Alexandria in Egypt 

De Sacy. 
1304« Oct. 1. Stones fell at Friedland or 

Friedberg.— JTrawr and Spangenberg. 
1305. Stones ftfll in the countiy of the 

Vandals. 
1328, Jan. 9. In Mortahiah and Dakhaliah. 

— Quairemere. 
1368. A mass of iron in the Duchy of Ol- 
denburg. — Siebrand, Meyer. 
1379, May 26. Stones fell at Miiiden in 

Hanover.— Aer^eciM*. 
1438. A shower of spongy stones at Roa^ 

near Burgos in Spain.^*/'roM/. 
— A stone fell near Lucerne.— Cytait. 

1491, March ^2. A stone fell near Crema. 
^—Simonet'd. 

1492, No^^. 7. A stone of 260 lb. fell at 
Ensisheim near Sturgau, in Alsace. Itis 
now in the library of Colmar, and has 
been reduced to 150 lb.— Trithemiusy 
IRraaug. Annal. Conrad Geaner, Idber de 
Berum FoaaiUum Figuria, cap. 3. p. 66, 
in his Opera, Zurich, 1565. 

1496, Jan. 26 or 28. Three stones fell be« 
tween Cesena and Bertonon»-^iftfne/ and 
SabelUcua. 

1510. About 1200 stones, one of which 
weighed 120 lb. and others 60 lb. fellia 
a field near the river Abdua.— •<' Color 
ferrugineuss duritiea eximia, odor aulphu* 
reua.'* — Suriui^ Comment. Cardant Jh 
rerum Vurietate^ lib. ziy. tt 72. 
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if 11, Sept. 4. Sei^enl ttones, soine of a bltek metallic colour/ fell on Mount 

which weighed 11 Ib« and others 8 lb. Vaislofi, between GuiUiaume and Perne 

fell at Ciema.— GKn^annt M Prato, and in Provence* It weighed 54 lb. ami had 

' others. the size and shape of the human bead. 

1520, May. Stones fell in Arragon.— Its speci6c gravity was 3.5. — Gsusendi, 

JDiego de Saycu. Operas p. 96. Lyons, 1658. 

1540, April 28. A stone fell in the Limou- 1642, August 4. A ' stone weighing 4 lb. 

%m,—Barun, de St. Amable, fell between Woodbridg^ and Aldborougk 

Between 1540 and 1550. A mass of iron in Suffolk G€tu. Ma^, Dec. 1^96. 

fell in the forest (^f NaunhoiF. — Chnmicle 1643, or 1644 Stones fell in the sea.— 

of the Minet ofMuma, Wuufbi^ain, 

— -— Iron fell in Piedmont.— .^<»*cati and 1647, Feb. 18. A stone fell near Fwiczau. 

ScaUger, -^Schmd. 

1548, Nov. 6. A black mass fell at Mans- August. Stones fell in the bailllage 

field in Hiuringia. — Bonav, de St. AmO" - of Stofzenem in Westphalia — GilOer^* 

hk. Atmai. - 

1552, May 19. Stones fell in Thuringia Bet,ween 1647 and 1654. A mass fell in the 

near Schlosnngen. Spangtnberg. aeA.'-^ffiUman, 

1559. Two large stones, as large as a 1650, August 6. A stone fell at Dordrecht. 

man's head, fell at Miscolz in Hungary, — Senguend. 

which are said to be preserved in the 1654^ March 30. Stones fell in the Island 

Treasury at Vienna. — Sthuanti. of Funen.'^Bartholintu, 

1561, Mav 17. A stone called the Arx A large stone ^U at Warsaw.— Pefr. ^otvi- 

Jufia, tell at I'orgau and Eilenborg. — /vs. 

Getner and /le Boot. A small stone fell at Milan, and killed a 

1580, MBy 27. Stones fell near Gottingen. Franciscan. — Museum SeptaUanum, 



^Bange. 1668, June 19, or 21. Two stones, one 300 

1581, July 26. A stone, 39 lb. weight, fell lb. and the other 200 lb. weighty fell near 

in Thuringia. It wasso hot that no per- Verona. Legallois, Ctrnvermtumt^ &c. 

son could touch it. — Binhard, Oleariv*. . Paris 1672, Valisnieri, Opere, ii. p- 64. 66. 

« 1583, Jan. 9. Stones fell at Castrovillari.— Montanan and Frandsco CmrU, who i>ub- 

Catto, Mercaii and ImperoH, , ' lished a letter, containing several curious 

1583, in the Ides of Jan. A stone of 30 lb. notices respecting the fall of stones from 

resembling iron, fell at Rosa in Lavadie. the heavens. 
March 2. Astone feU in Piedmont of > 1671, Feb. 27. Stones fell in Suabia.— 

the size of ag^nade. GiUterf 9 Annal. torn. xxji\\. 

^591, June 19. Some large stones fell at 1673. A stone fell in the fields near Diet- 

Kunersdorf.— Zuco*. ling. — " jy^oettit temporiiut in partiimi 
1596, March 1. Stones fell at Crevalcose. > GcdHx Cispadame, 'lapU magna qiufntUaHt 

— MittarelU. ^ ntUnfnu ceeidit.**See Leonardus, de 

)h the Siartcenth Century, not in 1-603. A Gemmit, lib. i. cap. 5.; and Memorie della 

atone fell in the kingdom oi Valencia.— Sodeta C^lombariaFiorenlinaf 17 47^^61, i. 

Cmehu and the Jetuite of Coimbra. diss. vi. p. 14. 

1618, August. A gp^eat fall of stones took 1674, Oct. 6. Two large stones fell near 

place in StyTia.^^5tomm««. G\»ns.'-^Schetu:hxer. 

•—» A roetaJlic mass fell in Bohemia.'— Between 1675 and 1677. A stone fell into 

Xranlitnd, a fishing-boat near Copinshaw. — ^Wal- 

1^1, April 17. A mass of iron fell about lace's Account of Orkney^ and Gent. Mag, 

100 miles S. K. of Lahore.--/eAaa GiaVt July 1806. 

MemoirM. 1677, May 28. Several stones, which pro- 

1622, Jan. 10. A stone fell in Devonshire. bably contuned copper, fell at Ermun- 

m^Rumph. dorf near Roosenhaven.—- Misi, JVW. Cur* 

1628, April 9. Stones fell near Hatford in 1677. App. 

Berkshire; one of them weighed 24 lb. — 1680, May 18. Stones fell at London.— 

G«i/.Jfcfo^; Dec. 1796. King. 

1634, Oct. 27. ' Stones fell in Charollojs*— 1697, Jan. 13. Stones fell at Peiitolina near 
Morimta, Sienna. — Soldani after Gcdnieli, 

1635, June 21. A stone feQ at \ ago in 1698, May 19. A stone feU at Walhing.— 
Itjiy. Scheuchxer, 

— -- July 7, or Sept. 29. A stoiie, weigh- 1706, June 7. A stone of 72 lb. fell at I-a- 

ing about 11 oz. fell at Calce. — ValUmeri^ rissa in Macedonia. It sroelled of sul- 

Opere, vi. 64. phur, and was like the scum of iron.— 

1636, March 6. A burnt looking stone fell PaulLucat. 

between Sagan and Dubrow in Silesia.^ 1722, June 5. Stones fell near Scheftlas in 

Lucat and Ctuverhu. Tremngen, ^-Meirhelbeck, 

t637,l9oT« ^. fiawBdl aa/a, a atoQeof X723,Juiie32, About 33 stones, black and 
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aetallie, feB nearPlestowitz in BdhenilL 
'-^Boattnd StepUn^. 

1737, July 22. Stones fell H, LUaachits in 
Bohemia.-— 6/ej&2i7i^ 

1738, August 1 8. Stones ttH near Cfirpen- 
tras. — Caadllon, , 

l740, Oct. 25. Stones fell at Rasgrad.-r* 

Gilbert'* 8 Annals torn. 1. 
to 1741. A large stone fell in winte? 

in Greenland. —E^ede, 
1743. Stones fell at Liboschitz in Bohemia. 

— StepUn^, 

1750, Oct. 1. A larffe stone fell at Nicyrt 
near Coutance. — anard and iMlande. 

1751, May 26. Two masses of iron of 71 lb. 
and 16 lb. fell in the district of Agram, 
the capital of Croatia. The largest of 
these is now in Vienna. . * 

1753, Jan. A stone fell in Germany, in Eich- 

stadt. — CavaUot iv. 377. 
^ July 3. Four stones, one of which, 

weighed 13 lb. fell at Strkow, near Tabor. 

-^Sfep^g; ** De Pluvia lapidea, fm^' 

1753, adStrktno', et^u$^caum,-medUatiQy^ 

p. 4.— Prag. 1754. 
Sept. Two stones^ one of 20 lb. and 

the.otherof 11 lb. fell near the villages 

of Liponas'and Pin in Brene. — Lakmde 

and Richard. 
1755, July. A stone fell in Calabria, at 

Terranuova, which weighed 7 lb. 7i ox. 

— Doadn. Tata. 
1766, «nd of July. A stone fell at Albereto 

in Modena.— Troftf. 
August 15. A stone fell at Novellara. 

^Troili. 
1768, Sept. 13. • A stone fell near Luce in 

Maine. It was analyzed by Lavojsier, &c. 

— JWem. Acad, Par. 
— A stone fell at Ah^.—Mem. Acad. Par. 
1768, Nqv" 20. A stone, weighing 38 lb. 

fell at Mauerkirchen in Ba>'aria.— /mAo/. 
1773, Nov. 17. A stone, weighing 9 lb. 1 

oz. fell at Sena in Arragon. — Prtnisf, .. 
1775, 8ept» 19 Stones fell near Rodach in 

Cobourg. — Gilbert's Annal, torn, xxiii. 
or 1776. Stones fell at Obruteza in 

Volhvnia.— G»76ffr/'» Annal torn. xxxi. 
1776 or 1777, Jan. or Feb. Stones fell near 

Fabriano.— iSo/efant and AmoretH, 

1779. Two stones, weigning 3J oz. each, 
fell at Pettiswoode in Ireland.-^ Awj'fey, 
in Gent. Mag, Sept. 1796. 

1780, April 1. Stones fen ne^ Beestonin 
England.— JEftiCTiinj' Pott. - 

178^. A stone fell near Turin.— Tato tiia 

AmoretH, 
1785, Feb. 19. Stones feU at Eichstadt.— 

Picket and Stalz, 
1787, Oct. 1. Stones fell in the province of 

Charkow in Russia.— Gif^rl^t^naio/. tern. 

xxxi. 
1790, July 24. A grcatshower of stones 

fell at Barbotan near Roquefort, in the 

vicinity of Bordeaux. A massy 15 inches 

In ^ameter, peiHSifated « hot, tnd kQled 



• herdsman and a bullock. Sofme of the 
stonea weighed 25 lb. and others 30 lb.— 
Lomet. 
1791, May 17. Stones fell at Gassel-BeTi 
ardeng^, in Tuscany.— iSo^dbm. 

1794, June 16. Twelve stones, one of which 
weighed 7f oz. fell at Sienna. Howard 
and KJaproth have analyzed these stones. 

• —PA»7. Trc72». 1794, i^. 103. 

1795, April 13. Stories fell at Ceylon.— 
Bech. 

Dec. 13. A large stone, weighing 55 

lb; fell near Wold Cottage in Yorkshire, 
No light accoiKpanied the fall.— Geiifr 
Mag. 1796. 

1796, Jan. 4. Stones fell near Belaja-Ferk- 
wa in Russia.— 6i7^r/'« Annal. torn xxxv. 

Feb. 19. A stone of 10 lb. fell in Por- 
tugal. — Southey's Letter* frwn Spain. 

1798, March 8. or 12. Stones, one of which 
was the aif e of a calf's head, fell at Sales. 
— Marquit de Dree, 

Dec. 19. Stones fell in Bengal.— 

Horward, Lord ValenUa. 

1799, April 5. Stones fell at Batonrouge on 
the Mi88issippi.*-^ife//atr Chronicle of the 
fVar, 

1801, Stones fell on the Island of Tonnti- 
liers.— jBorycfe St. Vincent. 

1802, Sept. Stones fell in Scotland? Months, 
ly Magazine, Oct. 1802. 

1803, April 26. A great fall of stones took 
place at Aigle. They were about three 
thousand in number, and the largest 
weighed about 17 lb. 

— Oct. 5. * Stones fell near Avignon.— 
. BiblBrit, 

r Dice. 13. A stone feH near Eggen^b 

felde in Fiavaria, weighing 3J \h.^Imhof, 

1804, April 5. A stone fell at Fossil, nea» 
Glasgow. 

— 1807. A stone fell at Dordrecht.-— 

Van Beek. Cuikoen. 

1805, March 35. Stones fell at Doronins 
in Siberia. — Gilbert's Annal, torn, zzixk 
and xxxi. 

— — June. Stones, covered with a blaok 
crust, fell in Constantinople. 

1806, March 15. Two stones fell at St 
Etienne and Valence; one of them weigh/* 
•dSlb. 

-^ — May 17. A stone weighing 2} lb. feU 
near Basingstoke in Hampshire.— JUbnlA* 
Itf Magazine. 

1807, March 13. (June 17, according tp 
Lucas). A stone of 160 lb. fsll at Fim- 
ochin, in the province of Smolensko iix 
Russia.— GtTd^rl't Annal, 

-^— Dec. 14. A ^eat shower of stones 
fell near Weston in Connecticut. Masses 
of 20 lb. 25 lb. and 35 lb. were found,— 
SilUman and Xtngaley, 

1808, April 19. Stones fell at Borgo Sanr 
Donino.— (7iiul»ll^and Spagnoni. 

- — May 22. Stones weighing 4 lb. or 5 lb. 
ftAnnQr3lininf|fi|Hi M^rariiL— JK^. Mrtt^ 



MET 

X806, Sept 3. Stones fell at liin ia Bo« 

hernia.— jHe SchrHbert. 
180d, June 17. . A stpne ef 6 oz. feU on 
board an American vessel* in latitude 30^ 
58' N., and longitude 70° 23f W.— JK*/. 
JBrit. 

1810, Jan. SO. Stones, some of which 
weighed about 2 lb. fell in Caswell cpun- 
ty. North America. — Phil. Ma^, vol. 
xxsvi. 

July* A great stone fell at Shah^baci 

in India. It burned live villages, and 
killed several men and women. — Phil, 
Mag, zxxvii. p. 336. ^ 

— Aug. 10. A stone weighing 7} lb. 
fell in me county of Tifiperary in Ireland. 
— PhiL Mag, vol. xixvui. 

Nov. 23. Stones fell at Mortelle, 

Villerai, and MoulinbruU. in the depart- 
ment of the Loiret; one of them weighed 
40 lb. and the other 20 lb.— ^AVcA. Jwo" 
nal^ vol. xxxix. p. 158. 

1811, March 12 or 13. A stone of 15 Ib^ 
fell in the village of Konglinhowsh, near 
Bomea in RussU.— Bruce*9 AmericcM 
Journal, No. ^. 

1811, July 8. Stones, one of which weighed 
3i oz. fell near BalanguiUas in Spain>-* 
BibL Brit, torn, xlviii. p. 162. 

1812, April 10. A shower of stones f&ll 
near Thoulouse. 

April 15. A stone, the size of a child's 

head, fell at Erxlebep. A specimen of it 
is in the possession of t'rofessor'Hauss- 
man of Brunswick.— Gr}/6er^9 Annal. xl. 
andxli. 

^— Aug. 5. Stones fell at Chantonay.— i 
Brochant. 

1813, March 14. Stones fell at Cutro in 
Calabria, during a great faU of red dust. 
— J?»W. Bnt, Oct. 1813, 

— Sept. 9. and 10. Several stones, one 
of which weighed 17 lb. fell near Lime- 
rick in Ireland.-i-.PA»7. Mag. 

1814, Feb. 3. A stone fell near Bacharut 
in Russia.— Gilbert's Annal, torn. 1. 

— Sept, 5. Stones, some of which weigh- 
ed 18 lb. fell in the vicinity of Ageib — 
PA»7. ^OmJ-. vol. xlv. ' ' 

— Nov. 5, Stones, of which 19 were 
found) fell in the Doab ih India.-r P^»^ 
Mag. 

1815^ Oct. 3. A large stone fell at Chas- 
signy near Langres.' — Piatollet, 

1816, A stone fell at Glastonbuiy in So- 
mersetshire. — Phil, Mag, 

1817, May 2. and 3. There is reason to 
think, that masses of stone fell in the 
Baltic after the great meteor of Gotten- 
burg — Chladm, 

1818, Feb. 15. A great stone appears to 
have fallen at Limoge, but it has not 
been disinterred. — Gazette de France, 
Feb. 25, 1818. 

July 29. O. S. A stone of 7,1b. fell at 

the village of Slobodka in Smolensko. 



MBT 

It penetmted nearly 16 ku^es into the 
ground. It had a brown crust with me- 
taQic spots. 

List cmt Massss at Ibos supposkd to ^atb 

FALLXK WROU TBI Hsi.VSV8. 

Sejct 1,^-Spongyor Cellvlar. Manes 
coniaimng JVtckeL^ 

1. The mass found by Pallas in Siberia, to 
w^ch the Tartars ascribe a meteoric ori- 
gin. — Voyages de Pallas, torn, iv, p. 545, 
Paris I79ii, 

2. A fragment found between £ibenstock 
and Johanngeorgenstadt. 

3. A fragment probably from Norway, and 
in the imperial cabinet gf Vienna. 

4. A small mass Weighing soine pounds^ 
and now at Gotha. 

5. Two mass in Greenland, out ' of which 
the knives of the Esquimaux were made. 
— See Ross's Jlccount of an Expedition to 
the Arctic Regions, 

Sect, 2. — Solid Masses, lohere the Iron, exieto 
in Rhomboids or Octahedrons, composed of 
Strata, and containing J^Tickel, . 

1. The only fall of iroa of this kind, is 
that which took place at Agram, in 1751. 

2. A mass of the same kind tuis been found 
on the right bank of the Senegal. — Cem- 
pagnon, Forster, Goldberry., 

3. At the Cape of Good Hope; Strome- 
. yer has lately detected cobalt in this mass. 

•^Van Marum and Dankelman ; Brande^o 
Journal, vol. vi. 162. 

4. In different parts of Mexico.-- iSWie- 
Schmidt, Humboldt, and the Gazette de 
Mexico, tom. i. and v. 

5. In the province of Bahia in Brazil It 
is seven feet long, four feet wide, and two 
feet thick, and its weight about 14,000 lb. 
— Momay and WoUaston/ PHI, Trans. 
1816, p. 270. 281. 

6. In the jurisdiction of San Jago del 
£stera.^i?2<^n de Calis, in the Phil, 
Trans, 1788, vol. Ixxviii. p. 37. 

7. At Elbogen in Bohemia.— Gi/^'*f'« wfn* 
nal, xlii. and xliv. . 

8. Near Lenarto in Hungary. — Ditto, xliz. 
The origin of the followmg masses seems to 
^ be uncertain, as they do not contain nic- 
kel, and have a different texture from Uie 
preceding : — 

1. A mass found near the Red River, and 
>ent from New Orleans to New York.— 

Joum, des Ji^nes. IS12, Bruce'sJoum, 

2. A^ass at Aix-Ia-ChapeUe, containing 
arsenic. — Gilberts Annal. xlviii. 

3. A mass found on the hill of Brianza in 
the Milanese.-^ Chladm, in Gilberts AnnaL 
1. p. 275. 

4. A mass found at Groskamdorf, and con* 
taining, according to Klaproth, a litde 
lead and copper. 
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J^kel or chraoiium is Ibund to be tlie licitbrly blutketa, can retain thecon^lG^^a 

constant associate of the iron in the meteor- fomefl, in an active state* for almost any 

oUtes. it is characteristic tff n^eteoric iron, len^ of time. Hence, they ought to be 

as it is never found in mineral native iron. fumigated* with peciUiar care. The vapour 

Nickel has been hitherto regarded as the of burning sulphur or sulphurous acid is 

sole characteristic ingredient of meteoric iised in the East against the plague. It is 

stones, but from the analysis of some late much interior !n power to the other antiloi* 

meteovolttes, it wo<dd appear, tliat this me- iriic reagents.'^ 

tal IS occasionally absent, while chronuiim * iMicji. Professor Jameson subdivides 

is always found. Hence the latter has come this mineral species Into ten sub-species ; 

to be viewed as the constant characteristic, viis. mica, pinite, lepidoUte, chlorite, g^en 

The*phenomenon of red snow observed at earth, talc, nacrite, potstone, steatite, and 

Baffin's Bay, has of late excited some speeu- figure-stone. 

Ution, being' siipposed to be a meteoric Mica^ -ColQurs^ yellowish and gre^nish- 
pbenomenooi But Mr. Bauer hss proved\by gray. Massive, disseminated, and crystal- 
microscopic examination, that the colouring lized. * Its primitiiTe figure is a rhomboid, 
particlesconsist of a new species of the ?ir«- The secondary forms are; an equiangular 
<2i>, which grOws-upon the snow, to which he six-sided prism, or table; a rectangular 
has givon the appropriate name of wvcfo ni- four««ided prism, or table ; and a six-sided 
va/is. He foqpd the real diameter of an in- pyramid. Lateral planes smooth and splen- 
divickial full grown globule of this fungus, to dent; terminal, lon^itudinsUly streaked* 
be the one tkoiuauanx hwulredlh part of an Lustre pearly, or semi-metaUic. Cleavage 
inch. Heilce, in order to cover a single single. Fragments tabular and splintery, 
square inch, two million five hundred and Yran^cent. Sectile. Strea^c g^y-colour- 
sixty thousand of th^ are necessary, ed. Harder than g^'psum, but not so hard- 
Journal of Science^ voL vii, p, 222.* as calcareous spar. Feels meagre or smooth. 

* MsTKO^LOi^T. See CLUiATfE, Di^w, Elastic-flexible. Sp. gr. 2.65. Before the 
Rxiw.* ' blow.pipe it melts into a grayish- white en- 

* liiASXATA. Yapdurs or effluvia, which amel. Its constituents arCi silica 47, alu- 
by their application tb the human system, mina 32,^ oxide of iron 15.5, oxide of man- 
are capable of exciting various diseases, of g^ese 1.75, potash 14.5. — JTiflproth It oc- 
which the principal ai'e intermittent, remit* curs along with feldspar and quartz in feld« 
tent* and yellow fevers, dysentery and ty- spar, and gneiss. It sometimes forms short 
phus. That of the last is generated in the beds» in granite and other primitive rocks, 
hiiman body itself, and is sometimes called Most of tlie mica of, commerce is brought 
the typhoid femes. The other miasmata are from Siberia; where it is used for window- 
produced^ from moist vegetable matter, in glass.* * 
some unknown state of decomposition. The Micabcosuic' Salt. A triple salt of so- 
contagious. t«n<« of the plague, smail-pox, da, ammonia, and phosphoric acid, obtain - 
measles, chincough* cynanche ipaligna, and ed from urine, and much used ia' assays by 
scarlet fever, as well as of typhus and.the jail the blow-pipe. 

fever, operates to a much more limited dis-' *. Mibmitb ; of which there are two kinds^ 

tance through the intermedium of the atmbs- the granular and prismatic, both sub-spe- 

phere,' than the marsh miasmata. Contact oies of dolomite. 

of a diseased person is said to be necessary Granular miemUe, Colour pale asparagus^ 

for the communication of plague; and api grreen* Massive, in granular distinct con- 

proach witbin 2 or 3 yards of him, for' that cretions, and crystallized in flat double 

of typhus. The Walcheren miasmata ex- three-sided pyramids. Lustre splendent, 

tended their pestilential influence to vessels pearly. Cleavage threefold oblique angu- 

riding at anchor^ fully a quarter of a mile. lar. Translucent. .Semi-hard. Brittle, 

from the shore. Sp. gr. 2;885. It dissolves slowly, and with 

The chemical nature of all these poison- little effervescence, in cold nitric acid. Its 
ows effluvia is little understood. They un- constituents are, carbonate of lime 53, car- 
doubtedly consist, however, of hydrogen, bonate of magnesia 42. 5, carbonate of iron, 
united with sulphur, phosphorus, carbon, with a little manganese, 3.0. It is found 
and azote, in unknown proportions, and at Miemo in Tuscany, , imbedded in gyp- 
unknown states of combination. The proper sum, at Hall in the Tyrol, and in GreenlancL 
neutralizers or destroyers of these gasiform Prismatic tmetmte. Colour asparagus- 
poisons, are nitric acid vapour, miuriatic acid green. It occurs in prismatic distinct con- 
gas, and chlorine. The last two are the ciretions, and crystallized in flat rhomboids, 
most efficacious; but require to be used in which are deeply irimcated on all their 
situations lixim which the patients can be edges* Internally sliining. Fracture passes 
removed at the time cif the application.- from concealed foliated to splintery. 
Nitric acid vapour may, however, be dif- Strongly translucent. As hard as the for- 
fused in the aplshmenU of the sick, without mer. Sp. gr. 2.885. it dissolves like the 
much inconvenience, Bed-clot|iesy par^ other. Its constituents ar^ lim9 33, magr 

VoulL 34 
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flesia 14.5« oxide of iron 2.5, earbotiie acid contaiiis an acid frecjuently called the sac* 

47.25. water and loss 2.75.— JHo^. It oc- cholacttc; but as it is coromon to all muci- 

Cura in cobalt veins that traverse sandstone, laginous'substances, it has been termed mu- 

at Glttcksbrunn.in Gotha.'^ cic. . See Acin (Munc). . 

Mi I K is a well known fluid, secreted in The kinds of railk that have been chemi- 

peculiar vessels of, the females of tlie human cally examined, are mare's, woman's, ass's, 

species, of quadrupeds^ and of cetaceous goat's, sheep's, and cow's. We have here 

mnimals, and destined for the purpose of placed them according to the proportion. of 

nourishing their young* »ugur they afforded; and this, Parmentier 

When milk is left to spontaneous diecom^ observes, was precisely of the same quality 

position, at a due temperature, it is found in all, while all the other parts varied in 

to be capable of passing through the vinous, quality as well as quantity in the difi'erent 

aeetous, and putrefactive fermentations. It milks. With regatd to the vfheg^ the\ rank 

appears, however, probable on acconnt of in the following order ; ass's, mare's, wo- 

the small quantity of alcoholit affords, that man's, cow*b, goat's, sheep's t to cream f 

the vinous fermentation lasts a yerv short sheep's, woman's, goat's^cow'a, ass's, mare's: 

tim^, and can scarcely be made to take to initter ; sheep's, goat's, cow's, woman's : 

place in every part of the fluid at once by to cheese ,• sheep's, goat's, cow's, ass's, wo- 

the addition of any ferment. This seems nian's, mare's. Parmentier could not make 

to be the reason, why the Tartars, who any butter from the cream of woman's, ass's, 

make a permanent liquor, or- wine, from or mare'smilk;andthatfrom sheep he found 

mare's milk, called houmiss, succeed by always remained soft. From their general 

using large quantitiesat a time, and agitating properties, he has divided them into two 

at very frequently. They add as a ferment a classes ; one abounding in serous and saline 

sixth part of water, and an eighth part of the parts, which includes ass's, mare's, and wo- 

sourest coiw'smilk they can gpet, or a smaller man's; the other rich in caseous and bttty- 

portion of koumiss already prepared; cover raeeous parts, which are cow's, goat's, and 

^e vessel with a thick cloth, and let it stand sheep's. 

in a' moderate warmth tor 24 hours; then * Cream, sp. gr.' 1.0244 by Berzeligs's 
beat it with a stick, to mix the thicker and analysis, consists of butter 4.5, cheese 3. 5, 
thinner parts, which have separated; let it whey 92. Curd, by the analysis of MM, 
stand again 24 hours in a high narrow ves- Qay-Lussac and Thenard, is composed of 
sel, and repeat the beating, till the liquor i* Carbon, 59.781 
perfectly homogeneous. This liquor wUl. Oxygen, 1.1.400 
Keep some months, ii> close vessefs, and a Hydrogen,* 7.429 
cold place; but must be well mixed by Azote, 21.381 
beating* or shaking every time it is ufed. . » 
They sometimes extract a spirit from it by . ' 100.000 
distillation. The Arabs prepare a almilar Whey always reddens vegetable bluee^ 
liqiior by the name of leban^ and the Turks from the presence of lactic acid. Milk, ac- 
hy that of yamtrt, Eton informs us, that, cording to Berzelius, consists of, 
when properly prepared, it may be left.to Watei;, - ^ - ^ 928.75 
stand till it becomes quite diy ; and in this Ci^rd, with a little cream, - 28.00 
state it is kept in bags, an4 mixed with war Sugar of milk, - - 35.00 
ter when wanted for use. ' Muriate of potash, . - - 1.70 

The saccharine' substance, upon which ' Phosphate of potash,. - 0.25 
the fermentiiig property of milk depends. Lactic acid, acetate of potash.*^ 
is held in solution by the whey, which re- with a trace of lactate ofC 6.XX) 
mains after the separation of the curd in iron, ' - ' - - ^ j 
making cheese. This is separated by eva- Earthy phosphates, • - 0.30 
poration in the large way, for pharmaceuti- ' 
cal purposes, in various parts, of Switzer- 1000.00 
land. When the whey has been evaporated Since both cream and water aflfect the ape- 
by heat, to the consistence of honey, it is cific gravity of milk alike, it is not possible 
Soured into proper moulds, and exposed to to infer the quality of milk from the indica- 
ry in the snn. If this crude sugar of milk tious meriely of a specific gVavity instrument, 
be dissolved in water, clarified with whites We must first use as a lactometer, a graduated 
of e^gs, and evaporated to the consistence . glass tube, in which we note the thickness 
of sirup, white crystals, in the form of of the stratum of cream afforded, after a 
i*homboidal parallelopipedons, are obtained, proper interval, from a determinate column 

Sugar of milk has a faint saccharine tastCj of new milk. We then apply to the skim- 

and is soluble in three or four parts of wa- med milk, a hydrometric instriiment, from 

ter. It yields by distillation the same pro- which we learn the relative proportions of 

ducts that other sugars do, only in somewhat ciwd and whey. Thus, the combination of 

different proportions. It is remarkable, the two instruments fumishesia tolerably «>[•» 

however, that the empyreuflijitic oil has a act lactometer.* 

smell resembling flowers of benaoin. It » MiLK-ctuAnTZ. See Quarts*. 
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* Mt]?siux.06t. That depai-ttneilt of na- 9 expresses t^e tisaxiness of Corundum, 

tural historyAvhtch teaches us to describe, 10 . • Diamond, 

recognize, and classify, the different genera Professor Mohs has arranged minerals in 

and s[jecies of the objects of inorganic na- to three classes. 

ture. *As the greater part of these are so- I. Character of the first class, 

lids, extracted fix)m the earth by mining. If solid; sapid. No bituminous odour 

they are called MutsRAis. The term Fossis Sp. gr. iinder 3.'8. It has 4 orders. 

IS now commonly restricted to such fonns Order 1. Gas. Expansible. Not acid, 

of organic bodies, as have been penetrated 2. Water, • Liquid: Without u'dour or 

with earthy or metallic matters. sapidity. Sp. gr. 1. 

Professor Mohs of Freyberg, has lately 3. ^cid. Acid. Specific gravity, 0.0015 

pfublished a work, replete with profound ge- to 3.7. 

neral views on mineralogy, which promises 4. Salt. Not acid., Sp. gr. 1.2 to 2.9. 

to place the science on a surer basis, than it .11. Character of the secohd class, 

has hitherto stood. ' ^ Insipid. Sp. gr. above 1.8. 

Werner first taught mineralogists to con- Order 1. Haloide (salt-like). Not metadh 

^der the productions of inorganic nature in lie. Streak vincoloured. ' 

a state of mutual connexion, resulting from If pyramidal or prismatic \ H. hardness 

mineralogical sin\ilarity. Thus, heavy spar' «> 4 and less. If tessular, H. « 4.0. If 

is plainly ttiore similar to calcareous spar, single, perfect, and eminent faces of cleav- 

than feldspar is ; feldspar than garnet ; gar- age ; sp. gr. -^ 2.4 and less, 

net than iron-glance; Iron-glance than na- ' H. = 1.^ to 5.0. if under 2.5, sp. gr. — 

tive gold ; and so on. 2.4 and less. Sp. gr. =- 2.2 to 3.3. If 2.4 

A collection of species connected by the and less ; H. under 2.5 ; and no resinous 

Mghesty and at the same time, equal degrees lusti^e. 

of natural-history similarity, is named a- j^^- Order 2. Baryte, 

nu8. The same occu'rs in zoology and bo- Not metartic. If adamantine or imperfect 

tany. Thus, the wolf, dog, fox ; the lion, tnetallic' lustre ^ sp. gr. «=- 6.0, and more, 

tiger, cat, unite into genera. Individuals Streak uncoloured, or orange-y«Uow. If 

whose forms belong to two different sys- voraYig;e-yellow ; sp. ,gr. =» 6,0 and more, 

terns of oiystallizationst, cannot be united in and H. >» 3.0 and less, 

the same species. Radiated hepatic, and H. =2.5 to 5.0. If 5.0; sp* gir. under 

cristated iron pyritfes, therefore, constitute 4.5. 

a distinct species. Yet this species is so . Sp.gr. — 3.3 to 7.2.' If under 4.0 and H. 

«milar to that of common iron pyrites (tes- •» 5.0; cleavage dis-prismatic. 

sular), that we must unite them into one iirderS. Xerate (Horny), 

genu9. Not metallic. Streak uncoloured; No 

An order comprehends several anfalogous single eminent eleaVage. H. <» 1.0 to 2.0, 

genera; and a class, analogous orders. Sp. gr. «* 5,5, 

The specific character consists paHicti? Order 4. Malachite, 

\»\y of three characters, ^hese are the ' Not metallic. Colour blue, green, brown, 

crystalline forms, (including eleavage), the Jf brown, colojiir of streak ; R. =» 3.0 and 

degrees of hardness, and the specific gra- less; and sp. gr." above 2.5. If uncoloured 

vity. The crystalline forms may be reduced streak; sp. g^. .= 2.2 and less ; and H. -« 

in all cases to one of four Ststkhs of Crts- 3.0. No single eminent faces of cleavage, 

TALLizATioN ; the Rhombohedrai. : the Pt- "A, = 2.0 to 5.0. Sp. gr. =— 2.0 to 4.6, 

BAMiDAL, derived frotn a four-sided isosce- Order5. sJtfiVo. 

les pyraniid ; the Prismatic, derived from if metallic : Sp. gr. under 2.2, If not 

a scalene four-sided pyramid ; arid lastly the metallic : Sp. gr; above 2.2. If yeIlo\^ 

TsssiTtAR, or {hat which is derived from the streak ; pyramidsd. Single eminent cleavage, 

hexahedron. H. — ■ 1.0 to 4.5. If above 2.5; rhombobe- 

■ When we wiah to determine the spepies dral. Sp. gr. =* 1.8 to 5.6. If under 2.5 ; 

to which any mineral belongs; by means of metallic. If above 4.4 ; streak uncoloured. 

a tabular view, we must first ascertain either Order 6. Spar. 

its primitive form or cleavage, and after- Not metallic. Streak uncolour^ brown, 

wards the hardness and specific gravity. If rhombohedral ; sp. gr. 2,2 and less, or 

The degrees, of hardness are expressed by H. « 6.0. 

Mohs in the following manner i H. -» 3.5 to 7, If 4.0 and less ; single 

1 expressed tlie hardness of Talc, eminent cleavage. 'If above 6.0; sp. gr^ 

2 Gypsum, under 2.5, or above 2.8 ; and pearly lustro^ 

3 Calcareous spar, Sp. gr. — 2.0 to 3.7. If above 3.3 ; hemU 

4 Fluor spar, prismatic, or H. ^ 6.0 ; and no adamantine 

5 Apatite, lustre. If 2.4 and less ; not without tracer 

6 Feldspar, of form and cleavage. 

7 ' . Quartz, Order 7. Gem, 

U fo\iSL7ty Not metaJfic. StrcAk uncQlouxe4» l|> 
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tmSJXo 10. If 6.0 ind less; sp. gr. >» 2A salt. 3, NUre-sah. 4. Rocket 5. Am- 
and less ; and no traces of form and cleav- moniacsslt. 6. Vitriol-salt ; conpmin^ as 
a§fe. Sp. gt. 1.9 to 4.7. If under 3.8 ; species, the sulphates of iron^ copper and 
no pearly lustre. zinc. 7. Epsom-salt.. 8. Aktm-Malt. 9. Bo- 
Order 8. Ore, Tax-salt. 10, Brythiue-sah (he^ivy-salt). 
If metallic;; black If not metallic ; ada- Glau|)erite. 
mantifne, or imperfect metallic lusti^, if x Class U. Order 1, IJahide, - 
yellow or red streak ; H. <** 3.5 and more ; Genera, 1 Gypsum-haloide. «. Cry one- 
and sp. gr. — 4.8 and more. If brown or haloide. ■3» Alum-lialotde. 4. Fluor-haioide. 
black streak; H. — 5.0 and more, or per- 5. Calc^haloide. 
fectly prismatoidal. H. ». 2.5 to 70. if - Order 2; £artfte, 
4.5 ana less; red, yellow, or black streiik. Genera, 1. Parachrosc-baryte (altered 
If 6.5 and more, and strelik uncoluured ; colour). 2, Zinc-baryte. 3. Scheelium- 
sp. gr: *w 6.5 and morje. Sp* gr. »- 3.4 to baryte. 4. Hal-b^yte. 5. Lead-baryte. 
7 A. Order 3. KeriUe, 
Order 9. MetaU Genera. 1. Pearl-kemteu 
Metallic. Not black. If gray ;^ malle^ Order 4. MaUtchite, 
able ; and sp. gr. » 7.4 and mor^. H. » Genera, 1. Sta^iliyliuermalachite (grape 
0.0 to 4.U or malleable. Sp. g^. >» SJ to like)*. Q, Lirocone-makchite (fo^ un- 
2O.O4 known). 3. Oltve^roalachite. 4. Azure- 
Order 10. jPyrittBB, malachite. 5. Emerald-malachite. 6. Har- 
Metallic. H. « 3 5 to 6.5. If 4.5 and broneme-malachite (fine threaded), 
less ; sp. g^, under 5.0 Sp. ^r^ «'4.] to Order 5. Mica. 
7,7, If 5.3 and less; colour yellow or red. Genera^ l.Kuchlore'^mica (bright-green). 
Order U. Glance, 2. Antimoi^-mica. 3. Cobalt-mica. 4. 
Metallic. Gray, Mack. H. 1.0 to to* 4.0. IrOn-mica. 5. Graphite mica* 6. Talc- 
Sp. gr. »s 4.0 to 7S* If under 5.0, and mica* 7. Pearl-mica, 
single perfect cleavage ; lead>gray. If above Order 6. Spair, 
7.4; lead-gray. Genera, 1. Schiller-spar. 2. Distbene- 
Order 12. Blende, spar. 3. Triph'ane-spar. 4. Dystome'Spar 
If metallic; black. If not metallic ; ada^ (diflicult to cleave). 5. Koupbone-^par 
mantine lustre. If brown streak ; uncok>ur- (light). 6. Petaline-spar. 7. Feldspar. 8. 
ed. . Sp. gr. between 4.0 and 4.2 y and the Augite-spar. 9. Azure-ipar. • 
form tessular. If red streak \. sp, gr- -* 4.^ . Order 7. Gem, 
and more ; and U. •« 2.5 and lesa. Genera, 1. Andalusite. 2. Corundum. 
H. ^ 1.0, 4.0. Sp. gr.ii- 3.9, 8'.2. If 3. Diambnd, 4. Topaz. 5. Emerald, 6. 
4.3 and more ; streak red. , Quartz: 7. Axinite. 8. Chrysolite. 9* Bo- 
Order 13. Sttlpkur. racite. 10. lourroaline. 11. Garnet*. 12. 
Not metallic. Colour 4«d, yellow, or Zircon. 13. Gadolinite. 
brown. Prismatic. H. -« t.O to 2.5, Sp. Order 8. Ore: , 
p. — 1.9 to 3.6. iCabove 2.1; streak yel- Geneva, 1. Titanium-ore. 2. Zinc-ore. 
low, or red. ..3. Copper^ore. 4. Tii^-ore. 5. ScheeUum- 

•Class III. ore. 6. Tantalum-ore. 7. Uraniiun-oi'e. 

If fluid; bituminous odour. If solid 9 iii« 8. Cerium-or^i 9. Chrome-ore. 10. Iron* 

sipid. Sp. grounder 1.8. . ^ ore. 11. Manganese-ore. 

Order 1. Renn, Order 9. Meial, 

Fluid* soKd. Streak uncoloured, yellow. Genera. 1. Arsenic. 2, TeUurium* 3. 

brown, black. H. — 0.0 to 2.5. Sp. gr. .» Antimony. 4. Bismuth. 5. Mercury. 6. 

0.7 to 1.6. If 1.2 and more; streak. un- Silver. 7.- Gold. 8. Platina. 9. Iron* 

coloured. 10. Copper. 

Order 2. Coal. Order 10. Pyiites, 

Solid. Streak, brown, black. H. — 0.1 ,Genera. 1. Nickel-pyrites. 2. Arsenic 

to 2.5. Sp. gr. -=» 1.2 to 1.5.. pyrites. 3. Cobalt-pyrites. 4. Iron*pyriie8< 

5. Copper-pyrites. 
• GBXRRi.. Order 11. 'Gkmce^ 

Genera* 1. Copper-glance. . 2, Silvep- 
CtAss I. Ordef 1. Gaa. ' glance. 3. Lead^nce. 4. Tellurium- 
Genera, 1. Hydrogen. 2. Atmospheric glance; 5. Molybdena-glance. 6. Bismuth- 
air, glance. 7. Antimony-glance.' 8. Melane- 
Ordcr2. Water, glance (black). • 
Genus, 1. Atmospheric water. Order 12. Blende, 

Order 3, Jcid, Genera, 1. Glance-blende. 2. Garnet-' 

Genera, 1. Carbonic. 2. Muriatic. 3. blende. 3. Purple-blende . 4. Ruby-blende. 
Sulphuric. 4. Boracic; and5.'Ar8enic. Order 13. Sulphur, 

Order 4. SaU, J. Sulphur. 

OSwimi. I. Natron-aalt. 2. Giaulber* Ci.a^s III. Order 1. Bedr^ 
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Genus, Melidhf ojie-re^in (Honej-colour- is sofifc. It efferreBces ^ffhh nitfic acid, ft 

^). ^ ' is a eotnpound of 83 sulphate oflime, itnd 

Order 2. CmU ' . . 17 carbonate (^> limtt, which is found at 

Genua, Kineral-coal. * Montmaitre, near Paris. , tt stands the 

weather^ which common gypsum does not 

Such are the Genera of Professor Mohs. tear.* 

I would winingly. Tiavp introduced a view of * MtbonsToirs. A variety of Adularia.*^ 

the species; but bis symbols of their crystal-. * Mooa-coAU See Goal* 

line structure and forilis would require a ■* M(>rass-oke« Bog-ifon' ore.'*' * 

detailed fSplanationv inconsistent with the *" Moaoxrtic Agid. See Acid (Morozi;- 

limits of this work. An account of his new tit).* 

systemof crystallorrapbyisgiven by one of, * Morphia. A new vegetable alkali, 

his pupiisun the 5d'vol. of the Edin. Phil, extracted fVomopiMm,afwhich it constitutes 

Journal. But the Professc^r promises soon tl^e narcotic principle. It was first obtained 

to publish that system'himselt ; which, if we pu^re, by M. Sertttrner, about the year 1817^ 

may judge from the luminous exposition of Two -.somewhat diffeir^nt processes for 

the characteristic of his Natural H'stort procuring it, have been given by M, Robi- 

Ststeji, irecently- published, will be an irh- quet, and'M. Choulant. 

menseacquisitionto mi neraiogical science.'!' 'According to th^ former, concentrated 

* Mi)ssRA( OkovrtA6tJ€, See C^buT- infusion of opium is to be boiled with a 
CHouc* Small quantity of common magnesia for a 

* MiifRRAx CBARcoAt. . Sce Charcoal quarter of an hour. A considerable quanti. 
(MiirvRiL).^ * ty of a grayish deposite falls. This is to be 

* Mi:^sr>l Oft.. Sec PxTRotsrM.* washed on a filter with cold water, and, when 

* MvNRH^At Pitch.. See Bitumk*,* d*y,' acted on by weak alcohol for some time, 
MiNBRALizBH. Mctallic substances are st a temperature berieath ebullition. In this 

said to be mineralised, when deprived of Way very little, morphia, but a great quan- 

their usual properties by combination with tity of colouring matter, is separated. The 

tfome other substmice. acid matter is thep to be drained on a filter, 

MmrivM, Red oxide of lead. washed with a little cold alcohol, and 

lliRAos4. See Sfeculcx ; also Stlvxr* afterwards boiled with a large quantity of 

ijro. higl^t ^ctiified alcohol. This liquid being 

* MtsPieKEL. Common arsenical pyntea.* filtered while hot, on cooling it deposites the 

* MocHA-RTOXR. . See AoATi.* morphia in crystals, aiid very little coloured. 

* MoLTBDATi OF LvAD. . Scc Ors^ hw T^xc solution irt alcohol and crystallization 
Lrad.* being'repeated two or three times, colour- 

MoLTRVRimt. A metal which has not yet less morphi iit is obtained, 
been r^ueedinto masses of any magnitude; ). l^e theory of this' process is the follow- 
but has been obtained only in small separate ing :•— Opium contains a meconiate of mor-« 
globules, in a blackish brilliant mass.- This plua. The magnesia combines with the me- 
may be effected by malcin^ its acid in^o a conic acr^, and the morphia is displaced, 
paste witi^*oil, bedding it ki charcoal in a- Choulant directs us to concentrate a dihite 
crucible, and exposing it to an intense heat: watery inftrsion of opium, and leave it at rest 
Theglobulesar^ gray, brittle, and extreme- till it spon'^aneously let fall its sulphate of 
ly infusible; By heat it is converted into a ' Bme in nnnute^crystals. ^ Evaporate to dry- 
white oxide, which risea in brilliant needle- hess ; redissolve in a little water, and throw 
formed' dowers, like those of antimony, down any remaining lime and sulpliuric 
Mitnc acid reacUly 'oxidizes and acidifies the acid, by th6 cautious addition, first of oxalate 
metal. Nitre detonates with it, and the re- of ammonia, .and then of muriate of bary tes. 
maining alkali combines with its oxide. Bilute the liquid with a large body of water. 

Molybdenum unites with several of the and add caustic annnonia to it, as long as any 

metals, and forms brittle 'or iriabkf eom^ precipitate' falls. Dissolve this- in vinegar, 

pounds. No acid acts on it but the nitric andthrow it down again with ammonia. Di- 

and nitromuriatic. Several acids act on its gest oil the precipitate abouttwice its weight 

oxide, and afford blue'soflutions. See Aciv of sulphuric ether, and throw the whole 

(IH[oi.TBnie). upon^filten The dry powder is to be di- 

* The sp. fST' of molybdenum is 8.611. gested three times in caustic ammonia, apd 
When .dry molybdsfte of ammonia is ignited as often in cold alcohol. The remaining 
ifi a cnfcible Withxharcoal powder, it is con- powder being dissolved in twelve ounces of 
yerted into the brown oxide lof. the metiil. boiling alcohol, and the filtered hot solution 
This hasa crystallized appearance, a copper* being set aside for 18 hours, deposites co- 
brown colour, and a sp. gr. of 5.66. It lourless transparent crystals, consisting of 
does not form salts with acids. The deu* double pyramids. By concentrating the 
toxide is moly bdous acid, which see,^. snpematent alcoholic solution, more crystals 

* MoirritfARTiiiTx. Its colour is yellowi^; may be obtained. 

it ocean tsiamsayp, hot never cfystiiUize4* It Dr. Thomson directs vlh to "pour Rustic 
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ammooia into a strong infosion of opSuiSv Acid, 20 6.75 

and to separate the brownish-white precipi- Morphia, 36 12.15' 

tate by the filter ; to evaporate the illusion Water, 44 

to about one-aixth of its volume, and mix the — — 

eoncentmted liquid with more ammonia. A 100 

ne w deposite of impure morphia is obtained. 

Let the whole of the deposites be collected Muriate of morphia, is in feather-shaped 

on the filter, and washed uith cold water, crystals, and needles. It is soluble in 10^ 

When well drained, pour a little alcohol on times its weight of distilled water. Its con^ 

it, and let the alcoholic liquid pass through stitueiits are, 

the filter. It will carry on a good deid of , . 

the colouring matter, and very little of the Acid, 35 4.625 

morphia. ^ Dissolve the impure morphia Morphia, 41 ^.132 

thus obtained, in ace(ic acid, and mix the so- Water, 24 

lution, which has a very deep brown colour, — 

with a sufficient quantity of ivory-black. 100 

This mixture is to be frequently agitated for 

S4 hours, and then thrown on the filter. The acetate crystaUizes in needles ; the 

The liquid passes through quite colourless, tartrate in prisms ; and the carbonate in 

If ammonia be now dropped into it, pure sl^ort prisms. 0r. Thomson states the uhi- 

morphia falls in the state of a white powder, mate cotistituents of morphia to he^ 

If we dissolve this precipitate in alcohol, 

and evaporate that hquid slowly, we obtain* Hydrogen, 0.0555 

ti^e morphia, in pretty regular crystals. It Carbon, 0.4528 

is perfectly white, has a pearly lustre, is dee- Oxygeq, 0.4917 

titute of smell, but has an intensely bitter - - ■ 

taste, and theshape of the crystals in all my 1.0000 

trials, was a four-sided rectangtilar prism." 

Annals of Phil. June 1820. On the above from the analysis of one grain, by ig^ted 

process I have only to remark, that the ate- peroxide of copper. He imagines the atone 

tic solution must contain a good deal of to be either 40.25, or 20.125. The former 

phosphate of lime, derived from the ivory- number approaches to that of Pelletier and 

black; and that therefore those who have Gaventou; the tatter is much grater than 

used that precipitate for morphia in medi- any of Choulant's, deduced from the above 

eine, hav6 been disappointed. The subse- saline combinations, the mean of which 

quent solution in alcohol, however, and crys- gives about 8,25. 

tallization, render it pure. Morphia acts with great energy on the 

M< Choulant sayfi, it crystallizes in dou- animal economy. A grain and a half taken 

hie four-sided pyramidjs, whose bases are at three different times, produced such vio- 

squares or rectangles. Sometimes in prisms lent symptoms upon three yonng men of 17 

with trapezoidal bases. years or age, that Sertiimer was alarmed. 

It dissolves in 82 times its weight of boil- l^t the consequences, should have proved 

ing water, and the solution on cooHng de- fatal. 

posites regular, colotvless transparent crys^ Morphia, according to its discoverer, 

tals. It is s<duble in 36 times its weight of melts in a gentle heat; and in that state has 

boiling alcohol, and in 42 times its weight of very much the appearance of melted suU 

cold alcohol, of 0.92. It dissolves in eight phur. On cooling, it again crystallizes. It 

times its weight of sulphuric ether. All burns easily • and when heated in close ves- 

these solutions change the infusion of brazil- sels, leaves a solid, resinous, black matteiv 

wood to violet, and the tincture of rhubkrb having a peculiar smell.* 

to brown. The saturated, alcoholic and * Mohtah Cemsxt. A mixture of lime, 

ethereous solutions; when rubbed on the and siliceous sand, used in masoniy for ce- 

skin, leave a red mark. men ting together the stones and bricks of a 

Sulphate of morphia crystallizes in prisms, building. The most precise ideas which 

which dissolve in twice their weight of dis- we have on this subject, were given by Sir 

tilled water. They are composed of H. Pavy in his Agric. Chero. See Lime.* 

Acid 22 5 00 * Mosaic Gold. See Aukuh Mcsituk.* 

Morohia 40 9*09 * Motheb o» Pkabl shells are composed 

Water '38 * °^ alternate layers of coagulated albumen 

* ^ . and carbonate of lime, in tlie proportion, by 

2QQ Mr. Hatchett, of 24 of the former and 76 of 

the latter, in 100 parts. * 

Ifitrate of morphia yields needle-form Mother Watbb. When sea-water or 

crystals in stars, which are soluble in li any other solution containing various salt^ 

times their weight of distilled water. l\» is evaporated, and the crystals taken out g 

coBstiivents 9i^ there always remains a fluid containing de^ 
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li^iuescent salts, and. the impurities, if pre* solved in 300 of water, was ,Qot Jiffeeted by 

sent. This is called the mother water. oxy muriate of mercury, or by tannin, but 

Mould. See Soil, Masurs, and Afalt- was immediately precipitated by subacetate 

SIS (Vkoetable). of lead. 

• Mon«TAi]ff Blue. Malachite; carbonate Muitlz. A small earthen ovenj made 
of copper.* and sold by the crucible manufacturers. It 
^ ♦ MouN*rAii^ Couk and MousiTAnr Leath- is to be fixed in a furnace, and is useful for 
XH. See AsBESTUs.* cupellation, and other processes which de- 

• MouxTAi?^ Grerx. Common copper mand access of air. 
^een; a carbonate of copper.* ♦ Mubiaote.. Gypsuin.* . 

♦ Mot'NTAis or Rock. WooiH See As- ♦Muriatic Acid. See Actd (Muriatic).* 
■ESTvs.* . , ♦ MuRic^LCTTE. RhoHib-spar.* 

*Mou^T<AT3T Soap. Colour pale brown- * Muscles of Animals. See Fibbjen and 

Ish-black. Massive. Dull, Fracture fine Flesh.* 

eartjiy. Opaque. Streak shining; Writes, ♦ Muscovy Glass. Mica.* 

but does not soil. Soft. Sectile. Easily • Mushrooms See Boletus.* 

frangible. Adheres strongly to the tongue. *Mussitb. Diopside.* 

Feels very greasy. It is light, boixlering on * Must, The juice of grape, composed 

rather heavy. It occurs in trap-rocks in the of water, sugar, J6%» gluten, and bitartrate 

island of Skye. Itis nsed in crayon-painting.* of potash. From a French wine pint of 

* Mucilags. ' An aqueous solution of must, the Marquis de Bullion extracted half 
gum.* an ounce of sugar; and l-16tJi of an ounce 

Mucus. This, according to Dr* Bostock, of tartar- Proust says, the muscadine grape 

is one of the primary animal flujdsy perfect- contains about 30 per cent of a peculiar spe- 

ly distinct from gelatin. crtfs of sugar. By fermentation, it forma 

The subacetate of lead does not affect wine.* 

gelatin ," on the other hand,' tannin, which is ♦ Mtrictx. The ingredient of wax which 

a delicate test of gelatin, does not affect remains after digestion with alcohol. It is 

mucus. Both these reagents, however, Insoluble likewise in water and ether ; but 

precipitate albumen ; but the oxymuriate very soluble in fixed and volatile oils. Its 

of mercury, which will indicate the pre- melting point is about 120**. Sp. gr. 0.90, 

sence of albumen dissolved in 2000 parts of Its consistence is waxy.* 

water, precipitates neither mucus nor gela- ^ * Mtrrh. A gum-resin, which consist^ 

^n. Thus we have three distinct and del[- according jtp Braconnot, of 

cate tests for these three different princi- Resin^ containing some volatile oil, 33.68 

pies. - Gum>,. - - - . - • - . t^6G.32 

Gum appears to resemble mucus in its . ■ 

properties. One grain of gum-arabic, dis- 100.0& 



•'VTACRITE. See Talcitb.* Naples Yellow. Accor^ng to Professor 

i^ * Nadelstbik. Rutile.* Beckmaiin, this coloi(r is prepared by cal- 

♦NAirji consist, of coagulated albumen, cining lead with antimony and potash in a 

with a little phosphate of lime.* . reverberatory furnace. . 

Nankin Dye, See Ibow, towards the end. ' • Nathon. illative carbonate of soda, of 
* Naphtha. A native combustible liquid, which th^re are two kinds, the common and 
of a yellowish- white colovir;.peH'ectly fluid radiated. See Soda.* 
and shining. It feels greasy* exhales a« , ♦Natroltte. A sub-species of prismatic 
agreeable bituminous smell, and has a spCi. zeolite or mesotype. Colour yellowish, 
cific gravity of about 0.7. It takes fire on Massive, in plates, and reniform. Seldom 
the approach' of flame, affording a bright crystallized. Crystals acicular. I ustre 
white light. It occurs in considerable glistening, pearly. Translucent on the 
springs on the shores of the Caspian Sea, in edges, Sp, gr. 2. 2, Before the blow-pipe, 
Sicily and Italy, It is used instead of oil, it becomes first black, then red, in»umesces, 
and differs from the petroleum obtained by and melts into a white compact glass. Its 
distilling coal tar, only by its greater purity constituents are, silica 48.0, alumina 24.25, 
and lightness. By -Dr. Thomson's recent natron, 16.5, oxide of irort 1.75, and water 
anal5^sis of a specimen of naphtha from Per- 9. It occurs in chalkstone porphyry in 
sia, whose sp, gr. was 0.753, and boiling Wurtemberg and Bohemia, and in the trap- 
point 320**, it appears to be composed of tuff hill named the Bin, behind Bruntisland 
carbon .82.2 + hydrogen 14.8, with perhaps in Scotland*, 
a little azote.f * Nesi^lb Ore Acicular bismuth-glance.* 
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'^NiSMV Xkouts. Coloar g^yi^white. I^y the touch. It is malleftble, boUi cold 
Massive; in distinct concretions ; and {crys- and red-hot; and it scarcely more fusible 
tallized ia acicular rectangular four-aided than manganese. Its oxides, when pure, 
prisms, variously acuminated and truncated* are reducible by a sufBcient heat without 
The kteral planes are longitudinally streak- combustible matter ; and it is little more 
ed. Glistening, inclining to pearly. Cleav* tarnished by heating in contact with air» 
age twofold, in the direction of the lateral thanplatina, gold, and silver. Its ^ecific 
plane of the prism* Translucent. Refracts gravity when cast, is 3.279 ; when K>rged» 
double. As hard as apatite. . Brittle. Sp. 8. 666. ^ ' - ' ^ 
gr 2.3. It intumesces before the blow-pipe, • Njckel is commonly obtaincdirom its sul- 
and forms a jelly with acids. It becomes phuret, the kupfernickel of the Germans, in 
electric by heating, and retains this property which it is generally mixed also with arsenicy 
some timp after it has cooled. The free ex- iron, and cobalt. This is first .roasted, to 
tremity of the crystal, with the acumination, drive off the sulphur and arsenic, then mix- 
shows positive, and the attached end ne^- ed with two parts of black fiux, put into ai 
tive electricity. Its constituents are, sihca crucible, covered with muriate oi soda, and 
50.24, alumina 29.3, lime 9.46. water 10. It heated in a forge furnace. l*hc metal thiis 
occurs in secondary ti-ap-rocks near the vil- obtained, which is still very impure, roust be 
lage of Old Kilpatrick in Scotland.* dissolved in dilute nitric acid, and then eva- 

^NcPHKLiss. Kho^boidal feklspar. Co- poi*ated to dryness ; and after this process 

lour white. Massive and crystallized. Hie Las been repeated three or four times, the 

primitive form is a di-rhomboid of 152^ 44', residuum must bje dissolved in a solution of 

and 56° 15'. The secondary forms are, a ammonia, perfectly free from carbonic acid- 

perfect eqviiangular six-sided prism ; the Being again evaporated to dryness, it is now 

same truncated on the terminal edges ; and to be well n^ixed with two or three parts of 

a thick six-sided table, with the lateral black flux, and exposed to a violent heat in 

edges all truncated. The crystals form drU- n crucible for half an -hour or more. ' 

ses. Lustre splendent, vitreous. Cleavage According to Richter, the oxide, is more 

fourfold. Fracture conchoidal. 'I'l'^'l^^u- easily reduced, by moistening with a little 

cent and transparent. As hard as feldspar, oil, Thenard advises to pour chloride of 

Sp. gr. 2.6 to.2.7. It melts with difficulty lime on the oxide of nickel, and shake then| 

before the blow-pipe. Its constituents are, well together, before the ammonia is added • 

silica 46, alumina 49, lime 2> oxide of iron 1. as thus the ox^id^s of coUalt and iron, if pre- 

It occurs in dnisy cavities, along, with cey- sent, will be so much saturated U^ith oxygen, 

lanite, vesuvian and meionite, at Monte as, to tie insoluble in the ammonia, and con- 

Somma, near Naples, in drusy cavitiefi, ix| sei^ueutly may be separated, 

granular limestone.* M. Chenevix observed, that a very small 

-V>.-HRiTE. Of which mineral there are portion ofarsenic prevents nickel from being 

two kmds ; common nephrite and axe-stone.' affected by the magnet. Richter found the 

Common nephrite. Colour^ leek-green, same. , When it is not attractible, therefore. 

Massive and in rolled pieces. Dull. Frac- we may be pretty certain that this is present, 

ture coarse splintery. Translucent. Nearly To separate the arsenic, M. Chenevix boiled 

as hard as rock-crystal. Difficultly frangi- the compound in nitric acid, tiU the nickel 

ble. Feels rather greasy. Bather brittle, was converted into an arseniate; decompos- 

Sp. ^. 3. It meks before the blow-pipe into ed this by nitrate of ^ead, and evaporated the 

a white enamel. Its constituents are, silic^ liquor, not quite to dryness. He then ppur- 

.50.5, magnesia 31, alumina IQ, iron S.S, ed in alcohol, which dissolved only the ni- 

chronie 0.05, water 2.75. Nephrite occurs trate of nickel. The alcohol being de- 

in granite and gneiss, in Switzerland; and in canted and evaporated, he rediasolved the 

vein* ..hat traverse, primitive, greenstone in nitrate in water, and precipitated b^ potash. 

the Hartz. The most beautinil come from The precipitate, well washed and dned, he 

Persia and Egypt. The South American reduced in a Hessian crucible lined with 

variety is called Amazon-stone, from its lo- lampblack, and found it to be perfectly 

cality.* Se^ Axk-Stose. ^ magnetic i; but this property was destroyed 

* Nkhium Ti.«iPTO'{itj]Ji. A tree growing again, by alloying tlie metal with a small 
in Hindostan, which, accordi|ig to I>r. Box-, portion of arsenic. Alloying it with cop- 
burgh, affords indigo.*" ^ per weakens this property. 

*N>>uTKA.LizATicJ3f. Whcu ftcid f^nd alfca- ♦There are two oxides of nickel; the 

line matter are combined in iuch propor- dark aHh-gr^y, and the black. ^ If potash be 

tions that thie compound does not change added to the solution of the nitrafe orsul- 

the coknir of litmus or violets, they are^d phate, and.the precipitate dried; We obtain 

to be neutralized.* the protoxide. It may be regarded as a 

NicKKL ia a metal of great hardness, of a compound of about 100 metal with 28 of 

uniform texture, and of a colour between oxygen; and the prime equivalent of the 

silver and tin ; very difficult to be purified, metal will become 3.6, while that of the 

andmag^etical. . Ueven acquires pohurity protoxide will be 4.6. Thepreoxide was 
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formed by Thenard, by passing thloriB« ofaitC If eictiaguishesfiaine and animal life, 
through the protoxide diffused in water. A It is absorbable by about 100 volumes of 
black insoluble peroiLide remains at the water. Its spec, gravity is 0.9722. 100 
bottom. ^ cubic inches weigh 29.65 grains. It has 

little is known of the chloride, iodide, neither taste norsmell. It unites with oxy- 
sulpburet, or phosphnret of this metal. A gen in four proportions, forming four im« 
compound, resembling meteoric iron, has poHant compouiuls. These are 
been made, by fusing together about Sot 10 1. Protoxide of azote, or nitrous oxide, 
parts of nickel with 95 or 90 of iron* i'he 2, Deutoxide of azote, nitrous gas, or ni- 
meteoric iron from Baffin's Bay contains 3 trie oxide, 
per cent of nickel ; the Siberian contains 10 ' 3. Nitrous acid, 
per cent, by Mr. Children's accurate analy- , 4. Nitric aci4' 
as. — See JoumeA ofSdeace, vol. ix: 1. J^itrow oxide^ or protoxide of azote, was 

The salts of nickel possess the following discovered by Dr. Priestley in 1772, but was 
general characters. They have usually a first accurately investigated by Sir H. Davr 
green colour, and yield a white precipitate in 1799. The best mode of procuring it, » 
with ferroprussiate of potash. Ammonia' to expose the salt called nitrate (^ ammonia, 
dissolves the oxide of nickel. Sulphuretted to the f^ame of' an Argand lamp, in a glass 
hydro^n and infusion of gills occasion no retort. When the tempi^rature reaches 400^ 
preeipitate. The hydrosulphuret of potash F. a whitish cloud will begin to project itself 
throws down a black precipitate. Their into the neck of the retort, accompanied by 
com]>ofl]tion has been very imperfectly as- the copious evolution of gas, which must 
certuned.* be collected over mercury for accurate re- 

Tbe sulphuric and muriatic acida have, searches, but for common experiments a ay 
little action upon nickel. I'he nitric and be received over water. It has all the phy- 
nitroomoriatSc are its most appropriate sol- ,sical properties of air. It^ias a sweet taste, 
vents, I'he nitric solution is of a fihe grass- a fidint agreeable o)clour, and is condensible 
green colour. Carbonate of. potash throws by about its own volume of water, previous- 
down irom it a pale appl^-g^en precipitate, ly deprived of its atmospheric air. This 
which, wiien' well washed and dried, is veiy> property Enables us to determine the purity 
fight. One part of metal gives 2.927 of this of nitrous oxide. . A taper plunged into this 

Srecipitate, whi<;h by exposure to a white gas, bums with great brilli&ncV ; the flame 
eat becomes blackish^gray, barely inclining being surrounded with a bluisb halo. . But 
to green, and weighing only 1.285. By phosphorus may be melted and sublimed in 
continuing the fire it is reduced. it, without taking fire. W hen this combus- 

When ammonia is added in excess to a tible is introduced into it, in a state of vivid 
nitricsohitipnof nickel, a blue precipitate is combUs^on, the brilliancy of the flaoQe is 
formed, which changes to a purple-red in a greatly increased^ Sulphur andmest other 
few hours, and is converted to an apple- combustible bodies, require a higher degree 
greenTby an acid. If the precipitate retain of heat for their combustion in it, than in 
its blue colour, copper is present. either oxygen or common nir. This may. be 

* NiooTiir. A peculiar principle obtain- attributed to the counteracting affinity of the 
ed by Vauquelin Irom tobacco. It is colour- intimately combined azote. ^Its sp. g^v. is 
less^ and haa the peculiar taste and smeUof 1^5277. 100 cubic inches weigh 46.6 gr. 
the plant. Undissolves both in water and It is respirable, but not fitted to support life. 
alcoh<^; is volatile, poisiemous, and precipi-- Sir H. Davy first showed, that by breathing 
table from its solutions by tincture of gajls. , a few quarts of it, ^ contained in a silk bag, 
— .^!im. de Chitme, torn. Ixxi.'*' for two or three minutes, effects analogous 

'^Nroniirit. An ore of titanium.* to, those occasioned by drinking fermented 

NxHi]^ Albux. a name formerly giyen liquors, were produced. Individuals, who 

to the flowers or white oxide of zinc. differ in temperament, are, however, as we 

* NiTBATEs. Compounds of nitric acid might expect, diflerently affected. 

•with the salifiable .bases.* Sir H., Davy describes the effect it had 

• NiTBs. The.commonnameofthenitiiitie upon him, fts follows : — ^* Having previously 
«f potash. See Acis (NiTffic).* closedmy nostrils, and exhausted my lungs, 

* NiTBoesN, or Asotb, an important ele- I breathed four quarts of nitrous oxide from 
mentary, o;r undecompounded principle. A^ and into a silk bag. The first feelings were 
it constitutes four-fifths of the volume of at- ; similar to those produced in the last experi- 
mospheric air, the readiest mode of procur- ment, (giddiness) ; but in less than half a 
ing a;Eote, is to abstract its oxygenous asso- minute, the respjirtitionbeing continued, they 
ci^t^ by the combustion of phosphorus,' or diminished gradually, and were succeeded 
-l^dtqgen. It may also be obtained from ani- by a, sensation analogous to gentle pressure 
mal matters, subjected in a glass retort to on all the muscles, attended by an highly 
the action of nitric acid, dUiited with 8 dr 10 pleasurable thrilling, particularly in the 
times its weight of water, chest and the extremities. The objects 

Azote possesses i^l thej^byical pCQpe^rties ^ aj^ovnd m^ bc^ipame dazzling, and my hearing 
VtL. JLK . P 
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nuite acute. Towards the last ina]piratioii untary, but highly pleastmble, acebinpa* 

the tbnlling increased, the sense of muscu- nied with a peculiar thrilling in the eztre- 

lar power became greater, and at last an ir- mitiet, a sensation perfectly new and de- 

resistibte pix)pensrty to action was indulged lightful. For many hours after this experi* 

in. I recollected but indistinctly M'hat fol- ment, he imagined that his taste and smell 

lowed ; I know that my motions were vari- were' more acute, and is certain thirt be felt 

ous and violent. unusually strong and cheeiful. In a second 

** These effects very soon ceased after res- experiment, he felt pleasure still superior, 

piration. In ten minutes 1 had recovered and has once poetically ren(iarked, that he 

my natural state of mind. The thrilling in -supposes the atmosphere of .the highest of 

the extremitie's continued longer than the all possible heavens to be ciHnposed of this 

other sensatidna** ga». 

'* The gas lias been breathed by a very ** Robert Ringtake, M. D. Additional 
grea^ number of persons, and almost every freedom and power of respiration, succeed- 
one has observed the same things. On ed by an almost delirious, but highly plea« 
some few, indeed, it baa no eflTect what- snrable sensation in the head, which became 
ever, and on others the ef^Tects are always universal, with increased tone of the miis- 
painful. ■ des. At last^ an intoxicating placidity ab- 
" Mr. J. W. Tobin, '(after the first irtiper- sorbed for five mintKes all voluntary power, 
feet trials), when the air was pui:^, experi- and left a cheerfulness and alacrity for se* 
enced sometimes sublime emotions with veral. hours. A second stronger dose pro- 
tranquil gestures, sometimes violent mus- duced a perfect trance for about a minute ; 
cular action, with sensations indescribably then a glow pei*vaded the system I'he 
exquisite; no subsequent debihty->no ex- permanent effects were an invigorated feel- 
haustion ; — his trials have been very nume*' ing of vital power, and improved spirits, 
rous. Of late he has only felt sedate plea- By both trials, particularly by the former, 
sure. In Sir H. Davy the effect is not di- old rheumatic feelipgs seemed to be re- 
minished. ' vived for the moment. 

** Mr. James Thomson. Involuntary ** Mr. Wedgwood breathed atmospheric 
laughter, thrilling in his toes and fingers, air first, without knowing it was so. He de- 
exquisite sensations of pleasure. A pain dared it to have no eflTect, which conlRrmed 
in the back and knees, occasioned by fa- him in his disbelief of the power of the g^. 
ti.^i e th e day before, re ctirred a few minutes . After breathing this some time, however, 
afterwards. A similar observation, we think, he threw the bag from him, kept breathing 
we have made on others; and we impute it on labonously with ab open mouth, holding 
to the undoubted power of the gas to in- his nose with his left hand, without power 
crease the sensibility or nervous power, to take it away, though aware of the Indi- 
beyond any other agent, and.probably in a cronsness of bis situation ; all his mnscles 
peculiar manner. seemed 'to be thrown into vibrating mo- 
** Mr. Thomas Pople. At first nnplea- tions { he had a violent inclination to make 
santfeelint^s of tension ; afterwards ag^ea- antic gestures, seemed lighfer than the at- 
ble luxurious languor, with suspension of mosphere, and as if about to mount. Bo- 
rauscnlar power; lastly, powers increased fore the experiment, he was a good deal 
both of body and mind. , fatigued* after a long ride, of which he per- 
" Mr Stephen Hammick, surgeon of the manently lost all sense. In a second ex- 
Royal Hospital, Plymouth. In a small dose, periment, nearly the same effect, but w-ith 
yawning and languor. It should be obser\'- less pleasure. In a thiixi, much greater 
ed that the first sensation has often been pleasure." Res. &n.mt ox. 
disagreeable, as giddiness ; and a few per- I have often verified these pleasurable 
sons, previously apprehensive, have left off- effects, onmyself and my pupils. The caus- 
inhaling as soon as they felt this. Two lar- es of failure,' in most cases, 1 believe to be, 
ger doses produced a glow, unrestrainahle impure g-as, a narrow tube or stop-cock, or 
tendency to muscular action, high spiHls precipitate breathing from fear If a little 
and more vivid ideas A bag of common sidphate or .muriate be mixed with the ni- 
air was first given to Mr. Hammick, and trate of ammonia, it will not yield an intox- 
he observed that it produced no effect, ioating gas. I use a pretty wide glass tube. 
The same precaution against the delu- fixed to the- mouth of a large bladder, 
sions of imagination was of course frequently I find that (tiice, introduced into a jar con- 
taken, taining nitrous oxide,' die almost instantly; 
** Mr. Robert Sou they could not distin- while in azote, hydrogen, and carbonic acid* 
guish between the first effects and an ap- they struggle for a little while, 
prehension of which he was unable to di- • This gaseous compound may "be analyzed 
vest himself His fii'st definite sensations by the combustion of hydrogen, carbon, or 
were, a fullness and dizziness in the head, phosphorus in it. If we mix 100 volumes 
such as to induce a fear of falling. This of nitrous oxide with 100 of hydrojgen ; and 
was 8ucc(;cded by a laugli which was invtad- detonate the mixture in an eiq>losJve eudio- 
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meter; notblng will remain btitlOOniea- show, that nitric oxide consiits of oxj^n 
siires of azote. Hence 50 measures of oxy- and azote, in equal volumes. Hence, if we 
g-en, the equivalent quantity of 100 of hy- take the mean weight of a volume of each 
drog-en, must have exis:ed in the oxide. It gas, we shall have that of the gaseous corn- 
therefore couaista of 1 00 measures of azote pound ; or, its sp. gr. 
4- 50 of oxygen, condensed by reciprocal Sum. Hf.wmorfp.gr. 
attraction, into only 100 measures ^ Azote, 0.9722 } « ,.o.,« ^ axi/: 
Now 100 vol. of azote, weigh 0.9722 - Oxygen, 1,1111 S ^'^^^'^ 1.0416. 

l>nil If we convert these into equivalent ratiq^ 

50 of oxygen, '^ {^,5555 we sHall have the gas composed of 

2 1 prime of azote— 1.75 46.66 



1.5277 



2 primes oxygen » 2.00 S^J^^ 



Thia S3mthetic sum exactly coincides with , • . ' 100,00 

tlie specific gravity of the compound, it When this detitoxide is exposed at ordi- 

is therefore composed by weight of one nary temperatures, to bodies which have a 

f rime equivalent ot azote, — 1.75 63.64 strong attraction for oxygen, such as the 

one of oxygen, «« 1.00 36.36 sulphites, protomuriate of tin, and the al- 

— — - — kaline hydrosulphurets, two volumes of it 

2.75 lOO.OP are converted into one volume of the pro- 

The weight of the compound prime, is the toxide. We see here, that when one prime 

aalbe with that. of carbonic acid. of loxygen is abstracted, the remaining one 

iron Wire burns with brilliancy in the enters into a denser state of union with 

above gas, but it is soon extinguished. azote. 

2, ihutoxide of azote, or mtric oxide, was For the habitudes of this gas with hydro- 
first described by Pr. Priestley in 1772. In- gen, see AxMoaiA; and with oxygen^ see 
to A glass retort, containing copper -turn- Eudiomktxb, and Nitbic and Nitroijs 
ings,. pour nitric acid diluted with ,6 or 8 Acids. 

time«^ its quantity of watec, and apply a Azote' combineswitb chlorine and iodine, 

gentle heat. A gas comes over, which to form two very formidable compounds, 

may be collected over water ; but for ex- 1. T\\e ohloritie of azote was discovered 

act experiments, it should be received over about theb/fginninj? of 1812, by M.DuIong; 

nercury. its sp. gr, is 1.0416. 100 cubic but its nature was first investigated and a3- 

inches weigh 36.77 grains. Water con- curtained by Sir H. Davy, 

denser only about ^^ of its volume of nitric Put into an evaporating', porcelain basin, 

oxide. But a solution of protosulphate or a solution of one part of nitrate or muriate 

protomur^te of iron, absorbs it very Co- of ammonia in 10 of water, heated to about 

piously, forming a dark coloured liquid, 100^, and invert into it a wide mouthed 

which is used for condensing oxygen, in the bottle iRUed with chlorine. As the liquid 

eudiometer of Sir H. Davy. ascends by tKe condensation of tlie gas, 

Whena jar of nitric oxide is opened. \nth<^ oily -looking drops, are seen floating on its 
atrapsphere, red fumes appear, in conse- surface, which collect together, and fall to 
quence of the absorption of oxygen, and the bottom in large globules. ' This is con- 
formation of nitrous acid. When an animal ride of azote. By putting a thin stratum of 
is made to inhale this gas, it is instanily de- eommon salt into the bottom of the basin, 
stroyed by the formation of this acid, and we prevent the decbmposition of the chlo- 
eondensatioli of the oxyge^i, in its lungs, ride of azote, by the am(noniacal salt. It 
When a burning taper is immersed in this should be formed only in very small quan- 
gas, it is extinguished ; as well as the flame titles. The chloride of azote thus obtained, is 
of sulphur. But inflamed phosphorus burns an oily-looking liquid; of a yellow colour; 
in it with great splendour. A mixture of and a very pungent intolerable odour, simi- 
hydrogen gas and nitric oxide,' bums with a lar to that of chlore-carbonous acid. Its sp. 
lambent green flanie, but does not explode gr. is 1.B53. When tepid water is poured 
by the electric spark ; though Fourcroy into a glass containing it, it expands into a 
says that it detonates on being passed- volume of elastic fluid, of an orange colour, 
tluough an ignited poicelain tube. The which diminisiies as it passes through the 
pyrophorus of -Homberg spontaneously water. 

burns in it. . • V I attempted,** says Sir H. Davy, "to 

It is decomposable by several of the me- collect the products of the explosion of the. 

tals, when they ^re heated in it, such as new substance, by applying the heat of a 

arsenic, zinc, and potassium in excess, it spirit-lamp to a globule of it, confined in a 

oxidizes, them, and aflbrds half its volume curved glass tube over water : a little gas 

of azote. Charcoal ignited in it, by a burn* was at first extricated; hut long before the 

ing glass, produces half a volume of azote, water had attained the temperature of ebul- 

and half a volume of carbonic acid. All HUon, a violent flash of light was perceived, 

these «iialy6ca1 experiments c«&c^f t« witli a sliarp report ; tjie tube and glass 
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were broken into mall firtgmentii and I re- When quantities larger than it paiin of 

ceived a severe wound in the transparent mustard-seed were used for the contact 

cornea of the eye, which has produced a with phosphorus, the explosion was always 

considerable innamniation of the e}e»,and s6 violent as to break the vessel in which 

obliges me to make this communication by the experiment was made. , On tinfoil and 

an amanuensis. This experiment proves ainc it exerted no action; nor on sulphur 

what extreme caution is necessarv in openn^ and resin, llut it detonated most violently 

ing on this substance ;. for the quantity I when thrown into a solution of phosphorus 

used was scarcely as large as a grain of in ether or alcohol. 

mustard-seed.'* -Phil. Tran. 1813, part 1. The meclumical force of this compound 
It evaporates pretty rapidly in the air ; and ^n detonation, seems superior to that of any 
in vacuo it expands into a vapour, which other known, not even excepting the am- 
still possesses the power of exploding by moniacal fulminating silver. The velocity 
heat. When it is cooled artificially in wa- of its action appears to be likewise greater, 
ter, or the ammoniacal solution, to 40^ F.» ■ I touched a minute globule of it, in a pla- 
the surrounding fluid congeals; but when tina spoon resting on a table, with a frag- 
alone, it may be surrounded with a mixture ment of phosphorus at the point of a pen- 
of ice and muriate of lime, without freezing, knife. The. blade was instantly shivered 

It gradually disappears in water, produc- into fragments by the expl6^on. 

ing a^ote ; while tne water becomes acid, Messrs. Porret, Wilson, and Rupert ffirk, 

acquiring the taste and smell of a weak so- brought 125 different substances m contact 

lution ofnitrn-muriatic acid. with it. I'he following were the only cX&ea' 

With muriatic and nitric, acids it 3rields which caused it to explode :— - 

azote; and with dilute talphuric acid, a Supersulphuretted hydrogen^ 

mixture of azote and oxygen. In strong Phosphorus, 

solutions of ammonia it detonates; with ' Phosphoret of lime; 

weak ones, it affords azote. Phosphuretted camphor. 

When it was exposed to pure mercury, Camphuretted oiL 

out of the contact of water, a white powder phosphuretted hydrogen gas. 

(calomel) and azote were the results. Caoutchouc 

** Tlie action of mercury on the compound,'' . Myrrh, 

says Sir H. '' appeared to offer a more cor- Palm oil. 

rect and less dangerous mode of attempting Ambergris. 

its analysis ; but on introducing two grains. Whale ^il. 

under a glass tube filled with mercury and Linseed oil: 

inverted, a violent detonation occurred, by Olive oil. . 

which I was slightly wounded in the head Sulphuretted oil. 

and hands, and should have been severely Oil of turpentine, 

wounded, had not my eyes uid face been -.^^^ ,tar. 

defended by a plate of gla^s, attached to. a ^—* amber, 

proper cap ; a precaution very necessary in — -:— petroleum, 

all fnvestigations of this body." — Phil. Trans. — — • orai^e-peel. 

1813, part 2d. In using smaller quantities^ Naphtha, 

and recently distilled mercury, he obtained . Soap of silver. • 

tiie results of the experiments, without any ■■ mercury, 

violence of action. ■ ' ' copper. 

From his admirable experiments on the « ■■ lead, 

analfus of this formidable substance,' by - < i mangaiiese» 

mercury, by muriatic acid, and from tlie Fused potash, 

discolorationof sulphate .df indigo, we may Aqueous ammonia. 

infer its composition to be Nitrous fg9S./'-*Mch* Jmtm. vol. 34. 

4 vol. of clilorine «« 10. 4 primes 18.0 2. Iodide ofaza^. Azote does not com- 

1 of azote — 0.9722 1 '^ 1.75 bine directly with iodine. We obtain the 

or veiy nearly 10 by weight of chlorine to 1 combination only by means of amraonii. It 

of azote. was discovered by M. Courtois, and care- 

Asmallglobule of it, thrown into a glass fully examined by M. Colin.. When am- 

of olive oil, produced a most violent explo- moniacal gas is passed over iodine, a viscid 

sion; and the gla^ though strong, was shining liquid is immediately formed of n 

broken into fragments. Similar effects were brownish-black ccdour, which, in propor- 

produced by its action on oil of turpentine tion as it is saturated with ammonia, loses 

and naphtha. When it was thrown into ether its lustre and viscosity. No m is disen- 

or alcohol, there was a very slight action, gaged during the formstlon or this liquid. 

When a particle of it was touched under which may be called iodide of amtnenia. It 

water by a psrticle of phosphorus, a bril- is not fulminating. When mssnlved in wa- 

liant light was perceived under the water, ter, a part of the ammonia is decomposed s 

and permanent ^as was disengaged, lu^vhig its hydrogen forms hydriodic acid ; and its 

the characters of azote. azote combines with a portion cf the iodine^ 
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imd forms the fulminating powder. We flame of 2000 double plates thrdugh Ae' 
may obtain the iodide of azote directly, by vapour, ^ut the azote ynqerwent no change, 
putting pulverulent- iodine into common He made also many other attempts to de- 
water of ammonia. Tbb indeed is the best- compose it, but they were unsuccessful. 
way of preparing it;' for the water is not de- ' In my experiments on the ammoniiacal 
composed, and ^eeros to concur in the pro- salts, I found, that wl^en dry lime and mu-> 
duction of this iodide, only by determining riate of ammonia' were ignited together in 
the formation of hydriodate of ammonia. a Beaumur porcelain tube, connected with^ 

The iodide of azote is pu}verulent,<and water in a Woulfe's apparatus, a portion of 
of a brownish-black colour. It detonates ammonia constantly disappeared, or was an- 
from the smallest shock, and from heat, with nihilated, while nothing but water was ob- 
a feeble violet vapotir. When properly taiiied to replace that loss. **0f the tight- 
prepared, it often detonates spontaneously, ness of the apparatus I am well assured. In- 
Hence, sifter the black powder is formed, deed I have performed the experiment, 
and the liquid ammonia decanted off, we With a continuous glass tube, sealed and 
must leave the capsule containing it in bent down atone end like a retort, whil« 
perfeet repose. the Other end 'was drawn into a small tube^ ^ 

When this iodide is put into potash Wa-' which passed under ajar on the mercurial 

ter, azote is disengaged, and the same pro- pneumatic shelf. The middle part wa« 

ducts are obtained, as when iodine is dis- kept horizontal and artificially cooled. The 

solved in that alkaline lixivium, llie hy- sealed end contained the mixture of lime 

driodate of ammonia, which has the proper- ' and sal ammoniac. A brush flame of a large 

ty of dissolving a great deal of iodine, gra- aicohol blow-pipe was made to play very 

dually decomposes the fulminating powder, gently on the end of the tube at first, but 

while azote is set at liberty. Water itself afterwards so powerfully, as to keep it ig« 

has this property, though in a much lower nited for some time. The sal ammoniac 

degree. As the elements of iodide of azote recovered, did not exceed three-fourths of 

are so feebly united, it ought to be prepared that originally employed." The sal ammo* 

with great precautions, and should not be Aiac was regenerated by saturating the am* 

preserved. In the act of transferring a lit- ' monia with muriatic acid, and . cautious 

tie of it from a platina capsule to a piece of evaporation. See Anru of Phil, September 

paper, the whole exploded in my hand% 1817. 

though the ftictiOn of the particles on each . The strongest arguments for the com- 

ether was inappreeiat^ly small. pound nature of azote are derived from its 

Both Sir H. Dav^^ and M. Gay-Lussac slight tendency to combination, and from 

have exploded their iodide in glass tubes; its being found abundimtly in the organs of 

and collected the results. The latter states, aiumals, which feed on substances that da 

^ that if we decompose a gramme (15.444 not contun it. 

grains') of the fulminating powder, we 6b«'. Its uses in the economy of the globe are 

tain, at the temperature of 32^, and under little understood. This is likewise favour- 

the pressure of 30 inches of mercury, a ga- able to the idea that the real chemical na* ' 

seous mixture amounting to 0.1153 litre, ture is as yet unknown, and leads to the' 

(7.03 cubic inches), and composed of 0.^864 hope of its being decomposable, 

ofthe vapour of iodine, Sknd0.0288^of azote." It would appear that the atmospheric 

— ^n. de Cfdmkij xci. Now 0.0864 is to azQte and oxygen spontaneously combine 

0.0288 ais 3 to 1 exactly. Therefore the de- in other proportions, under certain circum* 

tonating powder consists of stances, in natural operations. Thus we 

3 vols, of the va. of iod. — 8.63 x 3 «"25.89 find, that mild calcareous or ^kaline matter, 

IvoLof azote . - «. 0.9722 favours the formation of nitric acid, in cer- 

«r reduced to the oxygen equivalent scale, tain re^ons of the earth ; and that they are 

it consists of essential to its production in our artificial ar- 

3 primes of iodine =« 46.5 96.37 . rangenients, for forming nitre from decern- 

1 ' azote « 1.75 , 3.63 posing animal and vegetable substances.* 

' I " ^ NiTKors Acid. See Acid (Nitrous). 

.100.00 NoBLS Metals. This absurd name hai 

Azote has hitherto reasted all attempts been bestowed on the perfect metals, goldt 

to decompose it. Sir H. Davy volatilized silver, and platina. 

the highly combustible metal potassium in * Nqvicclitb. Whitsiate.* 

azote over mercitry, And passed the voltaic * Nux Yoxici. See STBTcsariA** 
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* I^BSIDIAN. Of this mineral there are Or Caiboa, TTMS 
\9 two kinds, the translucent and trans- . ox. and hydr. in the pro- 7 io'7}2 

parent. portions for forming water, 5 

1. TritnslucerU •hddian. Colour velvet- Uydrugen excess, 12.075 
black. Massive. Specular splendent. Frac* < If the pernitrate of mercury, made by 
ture perfect conchoidal. Translucent, or dissolving 6 parts of mercury in 7.5 parts of 
translucent on the edges. Hard. Very brit- nitric acid, of sp. gr. 1.36 at common tempe- 
tie. Easily frangible. Streak gray. Sp. gr. ratures, be mixed with olive oil, in theeourse 
12.37 It melts, or becomes spongy b^re of a few hours, the mixture, if kept cold, be- 
the blow -pipe. Us constituents are, silica comes solid; but if mixed with the oil of 
78, aluJiuna 10, lime 1, soda 1.6, potash^ ^, grains,, it does not solidify. M. Pcmtet pro- 
oxide of iron 1. — Vauq. It occurs in beda poses therefore this substance as a test of 
in porphyry, and various secondary trap the purity or adulteration ofoUve oil; for the 
rocks in Iceland and I'okay. resulting mixture, after standing 12 hours, is 

2. Transparent. Colour duck-blue. Mas- movt or less solid, as the oil is more or less 
adve and in brown grains. Splendent. Frac- pure. The natui^ of the white* hard, and 
tiure perfect conchoidU. Perfectly transpa- opaque mixture, formed by olive oil and the 
lent. Hard. Brittle. Sp. .gr. 2.36. It nitrate ofraercury, has not been ascertained, 
melts more easily than the translucent obsi- See Ann M^roaeic, £i.AiiT,and FaIt.'^ 
diah, and into a white muddy glass. Its con- * Oil Gas. It has been long known ta 
stituents are, silica 81, alumina 9.5, lime chemists, that wax, oil, tallow, &c. when 
0.33, oxide of iron 0.60, potash^.f, soda 4.5, passed through ignitecl tubes, are resolved 
vater 0.5. — Klaproth, It occurs imbedded into combustible^ gaseous matter, whick 
in pearl-stone porphyry. It is found at ' burns with a rich light. Messrs. Taylor and 
Marekan, near Ochotsk in Siberia, and in Martineau have ava'ded themselves skilfully 
the Serro de las Novajas in Mexico.* of this fact, and contrived an ingenious ap- 

* OcHRs. An ore of iron.* paratus for generating oH gas on the great 

* OcHRoiTS. Cente.* scale, as a substitute for candies, lamps, and 

* OcTOHEBRiTE. Pyramidal titanium-orc.* coal gas. I shall insert here, a brief account 
♦Ostites. Clay-ironstone.* of their improvements. 

* Oil or Vitriol. See Acin (Sdlvhd- The advantages ofoilgas, when contrasted 
Bic).* with coal gas, are the following: — The ma^ 

Oil. The distinctive characters of oU are terial from which it is produced containing 

inflammability, insolubility in water, and no sulphur or other matter by whith the gas 

fluidity, at least in a moderate temperature, is contaminated, there are no objections to 

Oils are distinguished into fixed, or fat oils, its use on account of the sufibcating^ smell 

which do not rise in distillation at the tem- in close rooms. It does no sort pf injury to 

perature of boiling water ; and volatile or es* .{nrniture, books, pUte, pictures, paint, &e. 

sential oils, which do rise at that temperature All the costly ami offensive 'operation of 

with water, or under 320^ by themselves, purifying the gas by lime, &c. is totally 

The volatile oil obtained by attenuating avoided wheil it is obtained from oil. No- 
animal oil, by a number of successive distil- thing is contained in oifgas which can p.os- 
lations, is caUed Dippel's animal oil. aably injure the metal of which the convey- 

Monnet asserts, that, by mixing acids with ance pipes are made, 

animal oil, their rectification maybe very The economy of light from oil gas may be 

much facilitated. ' judged of fiom the following table :— > 

The addition of a little ether, before re- Arf^nd burner oil gas, per hour» id. 

distillation of old essential oils, improves the Argand lamps spermaceti oil* • 3cf. 

flavour of the product. See Elain and Mould candles, - - - o^cf. 

Acid (Oleic.) Wax candles, - - - 14d. 

* MM. Gay-Lussac and Thernard ana- The oil gas has a material advantage over 
lyzed olive oil in 1808,. by igniting a deterr coal gas, from its peculiar richness in.ole- 
minate quantity of it, mixed with chlorate of fiant gas, which renders so small volume 
-potash, and ascertaining the products ; they necessary, that one cube foot of oil gas will 
found it ^> tonyist of be found to go as far as four of coal gas. 

Carbon, 77.213 This circumstance is of great importance, as 

Hydrogen, 13.360 it reduces in the same proportion the size 

Oxygen^ 9.427 of the gasometers, which are necessary to 

— — contain it: this is not only a great saving of 

100.000 . expense in the cvnstruction, bat it is a 
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material conyenience, where rkib b 1i- p«wer, eoUkpared to good coal gas. -^Sise a 
milted. . drawing of an elegant apparatus, erecied by 

In the course of their first experiments, Messrs. P. and M. at the Apothecaries' Hall, 
Messrs. John and Philip Taylor were sur- London, in the 15th number of the Journal 
prised to find, that the apparatus they em- of Science and the Arts.* f 
ployed g^duaily lost its power of decom- * Oisanite. Pyramidal titanium -ore.* 
posing oil; and generating gas. Oninvesti*' * Olbfiant Gas. A compound of one 
gation, they discovered that the metallic prime of carbon and one of hydrogen, to 
retorts which had originally decomposed which I have given the name of Cakburst- 
oil and produced gas in abundance, ceased - Tsii HTDiiUGEir, to distinguish it from the 
in a very great degree'to possess this power, gas resulting^ from one prime of carbon and 
although no visible change had taken place two ot hydrogen, which 1 have called sub- 
iuthem. carbufetted hydrogen.* 

The most perfect cleaning of the interior* * Ol»ic Acid, bee Acid (Oleic).* 
•f the retort did not restore the effect, and OLEosAccuAkuM. This name is given t<6 
some alteration appears to be produced on a mixture ot oil and sugar, incorporated 
the iron by the action of the oil, at a high ' with each other, to render the Oil more easi- 
temperature. ly diffusible in watery liquors. 

Fortunately, the experiments on this subi Oleum Viki. See Ether. 
ject led to a most favourable result; fot it OLiBAwrM. A gum-resin, the product of 
was found, that by introducing, fragments of the Junipeinis Lycia, 247171. brought from 
brick into the retoi*ts^ a great increase of Turkey and the East Indies, usually m 
the decomposing power was obtained, and . drops or tears. The best is of a yellowish- . 
^e apparatus has b.een much improved by white colour, solid, hard, and brittle ; when 
a circumstance which at one-time appeared chewed for a tittle time, it renders the spit- 
to threaten its success. tie whit^, and impresses an unpleasant bit- 

A small portion of the oil introduced into . terish taste; laid oii burning coals, ityiel<^ 
the retort, still passed off undecomposed, an agreeable smell, 
and being changed into a. volatile oil, it ear-' . * OLiVENirB, An ore of copper.* 
ried with it a great portion of caloric, which •Olivine, A sub species of pnsmatic 
rendered the construction of the a:pparatus chrysolite. Its colour is olive-green. It 
more difiicidt than was at first anticipated; occurs massive and in roundish pieces, 
but by the present arrangement of its parts. Rarely crystallised in imbedded rectangular 
this diffiOulty is fully provided for, and the four-sided prisms. Lustre shining. Clea- 
volatilized oil is made to ^tetum into the oil vage, imperfect double. Fracture, smail- 
reservoir, fi:om whence it again passes into grained uneven. I'ransiucent. Less hard 
the retort, so that a total conversion of tlie than chrysolite. Brittle. Sp. gr. 3.24. With 
whole into gas is accomplished without trou- borax it melts into a dark green bead. It 
ble, or the escape of any unpleasant smell. . loses its colouring iron in nitric acid. Its 

A general idea of the process may be constituents are, silica 50, magnesia 38.5, 
ftrmed from the following account of it : — lime 0.25, oxide of iron 12. It occurs in 

A f|uantity of oil is placed in an air-tight b^alt, greenstone, porphyry and lavst, and 
vessel, in such a manner, that it may flow generally accofaipanied with augite. It is 
into retorts which are kept at a modei*ate found in the Lothians, Hebrides, north of 
red heat; and in such proportions as may Ireland, Iceland, France, Bohemia, &c.* 
regulate the,pr<»duction of gas to a conveni- f Ollarts Lapis. See Potstone.* 
ent rate ; and it is provided, that this rate - ♦ Omphacite. Colour pale leek-grceh. 
may be easily governed at the will of the Massive, disseminated, and in narrow radt- 
operator. ated concretions. Lustre, glistening and 

The oil, in its passage through the itetorts, resinous! Fracture, fine-grained uneven, 
is principally decomposed,' and converted Feebly translucent. As hard as feldspar, 
into gfas proper for illumination, having the Sp. gr) 3.3. It occurs in primitive rocks 
great advantages of being pure and free with preciotis garnet, in Carinthia. It is a 
from sulphurous contamination, and of su^- variety of augite,* 

porting a very brilliant flame, with the ex- * Onyx. Calcedony, in which there is 
pend'iture of very small quantities. an alternation of white, black, and dark« 

As a further precaution to purify the gas brown layers.* • 

from oil, which may be suspended in it in ■ • 

the state of- vapour, it is conveyed into a * 

wasli vessel, where, by bubblitig thtough f I question the correctness of these 
water, it is further cooled and rendered fit statements conceniing oil gas. On account 
for use ; and passes by a proper pipe into a of the sale of the coak, it has been found, 
gasometer, from which it is suffered to even in this country, more profitable t» 
branch off* in pipes in the usual manner. make gas from coal than tar. Yet tar costs 
The oii gas which 1 have been accustom- only about one-sixth of the price of the 
ed to Q^ake %afi only a dovible imjBni&atiiig cheapest oU in ow m^airketSk 
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* (h>AciTr. The fecuhj of obitlttctlaif 7. W/nod^fol, Coloiin very vntious, la 
Ihe passage of light.* branched pieces and stems. Lustre ^I>ining« 

* Ofil. a sub-species (^ the IndiTiaiUe Fracture copchoidal. Transhicent. Semi- 
quartz of Mohs.* ' hard in a high degree. Easily frangible. 

Of opal there are serenlunds, according Sp. gr, 2.1> Jt is found in aUuVial land at 
to Professor Jaineson. Zastravia in Hungary. * 

1. Precious opal. Colour milk-white,' in* * Ownrm,, See Morpbia, and Acid (If x- 
dining to blue. It* exhibits a beautifiil play coiric). In the 8th and 9<ii volumes of the 
of many colours. Massive, < disseminated, Journal of Science, and in the 1st qf the 
in plates and veins. Lustre splendent* Edinburgh PhiL . Journal^ are two viUuable 
Fracture, perfect conchoidal. Tn^nslacentf papers on the niftoufacture of British opium ; 
or semi-transparent. Semi-hard in a high the first by the Bev. G. Swayne, the second 
degree. Brittle. Uneommonly easily fran- by Mr. Yo^ng. The manufacture of Indian 
gihle. Sp. gr. 2.t. Before the blow-^pipe it opiiun has been of late years greatly im- 
whitens and becomes opaque, but does not provedi>y Dr. Fleming, M. P., under whose 
Aise. its constituents are silica 90, water saperintendenee that important department 
10. It occurs in small veins in clay<>p6r- was placed by the Marquis of tVellesley,* 
phyry, with semi-opal, at Czscherwenitza, ■ According to Orfila, a dangerous dose of 
in Upper Hungary; and in trap rocks^ at opium is rather aggravated than counteract- 
Sandy Brae, in the north of Irelandi %omp ea by vinegt^r. The proper remedy is a 
of tJien become transj;>arent by immersion powerful emetic, such as^sulphate of zinc,, or 
in water ; and are called oculus mundi, hy* sulphate of copper. See an interesting aiid 
drophane, or chaiigeable opal. ^ well treated case, in the 1st volume (» t)ie 

2. Common opal. Colour milk-white. Medico-Chirurgical Trans* by Pr. Marcet 
Massive, disseminated, and in angular pieees. and Mr. Astley Cooper.* 

Lustre splendent. Fracture perfect conchoi- Ofobamas[. The most precious .of tbe 

dal. Semi-transparent. Scratches glass, bidsams is that commonly called Balm of 

Brittle. Adheres to the tongue. Infusible* Gilead, Opobalsamum, Balsamaeleong Bal- 

Its constituents are, iulica 93.5, oxide of iron samum verum alburn, ^gyptiacfum, Judai- 

1^ watSr 5. — Klaproth, It occurs in veins cum, Syriacum, ^ Mecca, &c» This is the 

along with precious opal in clay-porphyry, produce of the amyris opobalsamum, L* 
and in metalliferous veins in ComwaU» lee- The true balsam is of a pide yellowi^ 

land, and the north of Ireland. ^ . ^ colour, clear and transparent, about ^e con- 

3. Fire opal* Colour hyacinth-red. Lus- sistence of Venice turpentine, of a strongs 
fre splendent. In distinct concretions. Frac- penetrating, agre^abl^ aromatic smell, and 
ture perfect conchoidal. Completely trans- ^ slightly bitterish pungent ta^e. By age it 
parent.' Hard. Uncommonly easity ft«m- becomes yellower, browner, and thicker, 
gible. Sp.gr. 2.12. Heat changes the co- losihgbydei^es, like volatile oils, some of 
lour' to psde flesh-red. Its constituent are, its finer and more subtile parts. To, spread* 
silica 92, water 7.7Sy iron 0.25. It has when dropped into water, all over the sur- 
been found only at Zimi^an in Mexico, faice, and, to form a fine, thin, rainbow- 
in a particular variety of homfitotie por- coloured cuticle, so tenacious thatit may be 
phyry. ^ taken up entire by the poiht of a nieedle, 

4. Mother-of-pearl opal^ or Cacholonff, 1% . were formerly infallible criteria of the ge- 
is described uiideir CachoIiOito, as a variety puine opobalsam. Neumanii, however, had 
ofcalcedony. observed, that other balsams, when of a cer« 

5. Semi-opal. Colours white, gray, and • tain degree.of consistence, exhibit these phe- 
brown ; sometimes in spotted, striped» or nomena equaljy with the Egyptian, Accord- 
clouded delineations. Massive, disseminat- ing to Bruce, if dropped on a woollen cloth, 
ed, and in imitative shapes. Lustre glisten- in its pure and fresh state, it may be washed 
ing. Fracture' conchoidial. Tranduoent. out completely and readily with simple wa- 
Semi -hard. Rather easily frangible. Sp. ter. 

gr. 2.0. Infusible. Its constituentsare, si- OpoDSLnoc. A solution of soap in alco- 

Hca 85, alumina 3, oxide of iron 1 J 5, car* hpl, with the addition of camphor, and vola<*. 

bon 5, ammoniacal water 8, bituminoui^ -oil . tile oils. It is used externally against rh<^u- 

0.33. — Klaproth, It oceurs in porpbytyand matic pains, i^rains, bruises, and other likQ 

amygdaloid, in Greenland, Iceland, and complaints. 
Scotland, in the Isle of Rume, &c. Opopanax. A concrete gummy .resinous 

6. Jasper opah or Pen^ginona opal* Co-, juice, obtained from the. roots of an umbel- 
lour scarlet-red, and gray. Massive. L^is^ Uferous plant, the pastinaca qpopanax, Xnm. 
tre shining. Fracture perfect conehdidal. which grows spontaneously in the warmer 
Opaque. Between hard ftnd demi-h»rd. countries, and bears the colds of this. The 
Easily frangible. Sp. gr. 2.0. Infiisible. juice is brought from Turkey |md the Ejurt 
Its constituents are, silica 43.5, oxide of iron Indies, sometimes in round drops or tears* 
4r.O, water 7. 5. -^Klaproth, It is found in but more commonly in irregular lumps, of a 
I»orphyry at Tokay in Hungary. reddudi-yeJIow colour on . the, outside^ witJi 
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Specks of white ; inwardly of a paler colour, Practifrc earthy. Very soft. Brittle. Whiteo» 

and frequently variegated witli large white and evaporates before the blow-pipe. It oc- 

pieces. It has a peculiar strong smell, and cnrs in veins in Saxony, &c. 
a bitter, acrid, somewhat nauseous taste. IV. JS/HcheUforona gi'ay antimony. Colour 

• Ores. The mineral bodies, from which steel-gray. Massive. Shining. Cleavage 

metals are extracted. double rectanglilar. Fragments cubical.' 

1.— Antimont, Oresefi Brittle. Sp. gr. 6. to 6.7. It melts before 

1. Native antimony, of which there are the blow-pipe, emitting white vapour of ar- 

two species-; dodecahedral, and octohe- senic. It communicates a green colour to 

dral. nitric acid. It consists of antimony, with 

^ 1. Dodecahedral. Colour tin-white. Mas- arsenic 61.68, nickel 23.33, sulphur 14.16, 

tiive and crystallized in an octohedron and silica, with silver and leadj 0.83, and a trace 

dodecahedron. Harder than calcareous spar, of iron. It occurs in veins near Freussberg 

Sp. gr. 6,7, It consists of 98 antimony, in Nassau. 

1.0 silver,^ and '0.25 iron. It is found in . V. PritmaHe^ vfhite antimony. Colour 

argentiferous veins in the gneiss mountains white. Massive and crystallized, in a rec- 

of Qhalanches in Dauphiny, and at Andreas- tangular four-sided prism, an oblique four- 

bergiD the Hartz. sided prism, a rectanglilar four-sided table, 

2. Oclohedral antimony ; of which there a six^ided prism, and in acicular and capil- 
are two sub-species, the arftimonial silver, lary crystals. Lustre pearly or adamantine, 
amd arsenical silver. See Okcs of Siltbk. Cleavage in the direction of the lateral 

II. Airrixoxr Glahcb. Under this ge- planes. Translucent. Sectile. Sp. gr. 5.0 to 
BUS are ranged the following species, sub- S.6.' It melts and volatilizes in a white va- 
speeies, and kinos. pour. Its constituents are, oxide of antimo« 

1. Compact gray antimony. Colour fight ny 86, oxides of antimony and inm 3, silica 
lead-gray. Massive. Soft. Eamly frangi- 8. It occu'rs in veins in primitive rocks, in 
ble. Sp. gr. 4.4. Found in Uuel Buys Bohemia and Hungary. 

mine in Cornwall. Vf . Prismqtic antimony-blende^ or r<J ofiti' 

2. FoBated gray antimony. Colour Kke fwriy. > 

the preceding. Cleavage prismatic. Not • a. Common. Colour cherry-red. Mas- 

particuiarly brittle. Sp. gr. 4.4. siye, in flakes, and crystallized. Primitive 

%. Radiated gray antimony. Colour com- form, an oblique four-sided prism. Crystals 
mon lead-p^ray. Massive, and crystallized in - delicate, capillary. Adamantine. Tr^nslu- 

four and six*sided prisms, and sometimes ii^ cent on the edges. Brittle. Sp. gr. 4.5 to 

acicular crystals. Lustre metsdlic. Sp. gr. 4.6. It melts and evaporates before the 

4.4. It melts by the fl^me of a candle. Its hlow-pipe. It consists of antimony 67. 5^ 

constituents are, antimony 7Sy sulphur 25. oxygen 10.,8, sulphur 19.7.^-Klapr. It ocr 

These minerals occur in veins, in primitive curs at Braunsdbrf in Saxony, 
and transition mountains. This occurs in 6. Tender antitnony-blende. Colour muddy 

Glendinning in Damfries-shire ; in Com- cherry-ced. In flexible tinder like leaves. 

^all, &c. Feebly glimmering. Opaque. Streak shin- 

4. Plumose gray aniimony. . Colour be* tng. Fnable. * Sebtile and flexible. It con- 
^ween dark lead-gray and smoke-gray. Mas- tains oxide of antimony 33, oxid^ of iron 40, 
sive, and in capillary glistening crystals, oxide oflead 16, sulphur 4, with some silver. 
Lustre semi-metallic. Very soft. It melts — Jjirde: It occurs in the Carolina and Do* 
into a black slag. It contains antimony, rothea mines at Clausthal. 

sulphur, arsenic, iron^«nd rilver. It occurs 11. — Aksbnic. 

in veins in primitive rdOks, at Andreasbe|-g 1. Native arttnic. Fresh fracture, whjt- 

in the Hartz, &6. isli lead-gray. Massive, and in imitative 

5. Arifrangible antimony glance, or BofUf' i^iapes. Feebly glimmering. Harder than 
nonite. Colour blackish leadrgray. Mas^ calcareous spar. Streak shining, metallic. 
^ve and crystallized. Primrtiwe form, an When struck, It has a ringing sound, and 
oblique fou^ided prism, which occurs va- emits an arsenical odour. Sp. gr. 5.75. It 
riously i;nodified by truncation, &c. Lustre occurs in veins In primitive rocks, at Kongs-^ 
metallic. Cleavage axifrangible. -Fracture berg in Norway, &c. 

conchoidal. Brittle. So. gr. 5.7. Its con- 2. Oxide of arsenic ; comnfion, capillary, 

dtituent^ are, lead 42.62. antimony 24.2^,' and earthy. • 

chopper 12.8, iron 1.2, sulphur 17 .^^Hatchett, a. Common oxide has a white colour ; 

It is found near Endellibn in Cornwall. occurs in crystalline crusts; has a shining 

6. Prismatic aniimony glance. Colour lustre ; uneven fracture p and is sott and 
blabkish lead-gray. Primitive form, an seini*transparent. 

oblique four-sided prism. Lustre metallic. b. The capillary occurs in silky, snoW' 

Cleavage in the direction of the smaller dta- white, shining, capillary crystals. 

gonal of the prism. Sp. gr. 5.r5. c. The earthy is yellowish-white ; in 

III. Antimony ochre. Colpur straw-yellow, crusts. Uull, opaque, and friable. It oc^l 
incrusting crystals of gray antimony. Diifli. curs at Anc\reasberg in the Hart?.. 

Vox. IL - ' * 26 
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3. Anemcal fnfrii&. - , ti«e splendent, metidlrc. Ptafctttre uneven. 

a. Common arsenical pyritea. JilUpickeh Opaque. Brittle. Sp. gr. 6.1 to 6.2. It 
Fresh fracture silver-white. Massive and* in fuses before the blow-pipe into a 6teel-|^y 
prismatic concretions. Crystallized in ob- ^lobtile. Its constituents are, bismuth 43.2, 
lique four-sided prisms. Lustre splendent tead 24.324 copper 12.1, sulphur 11*^ 
metallic. Fracture coarse-grained. Cleavage nickel 1.58, tellurium 1.32, gold 0.79.- It 
in the direction of the perpendicular prism, occurs imbedded in quartz near Beresef in 
Sometimes as hard as feldspai'. Brittle. It Siberia. It is also called needle a^e, 
emits an arsenical sn^ell on friction. Sp. g^. b* Prismatic bismuth-g'Iance, Colour pale 
5,7 to 6.2. Before the. blow-pipe it yields lead-gray* Massive, and crystallized in a^i- 
a copious arsenical vapour. Its constituents eular and capillary obHque four and six-sU 
are, arsenic 43.4, iron 34.9, sulphur 20.1. ded prisms. Lustre splendent, metallic. It 
It occurs^inprimitive rocks, in Cornwell and ;u>ils; is' brittle;' and harder than gypsum. 
Devonshire, and at Alva iii Stiriingshire. > Sp. gr. 6,1 to'6.4. It inelts in the flame of 

b, Argentiferous arsenical pyritest Colour a candle. Its constituents are bismulli 60, 
silver-white. Disseminated, and in very small sulphur 40. It occurs in veins in Cornwall, Su^. 
acicular oblique, four-sided prisms. Shining a. Cupreous tismuth. Colour light l^ad- 
and ofietallic. Besides arsenic and iron, it ' gray^ • Massive. Shining. Seetile. Its con- 
contains from 0.01 to 0.10 of silver. It has stituents are, bismuth 47.^4, copper 34.66, 
been found in Saxony; and is used as an sulphur 12.58. It dccurs in veins in gra« 
ore of silver. bite near Wittichen in Furstemberg. 

4. jPharmacoUte^ . or arsenic^looni, Co- - 6. Bismuth, ochre, . Colour straw-yeBow. 
lour reddish-white. As a coating of balls, Massive. Lustre inclines to adamantine* 
or in delicate capillary shining silkjr crystals. Opaque. Soft., Brittle. Sp. gir,4.37. It 
Semi-transparient, or opaquQ. So^. Soils, dissolves with e(F6rvescence in acids. Its 
S{}. gr. 2.64.. Its constituents, ate, lime 25 constituents are,toxide of bismuth 86.3, ox>- 
arsenic acid 50.44, water 24.56. It occurs ide of iron 5.21, carbonic acid 4.1, water 3.4. 
ill veins along with tin^white cobalt, at An- It occurs along with red cobalt. . It is found 
dreasberg, &c. " .at iSt. Agnes in Cornwall. 

5. Orpimenf. IV. — i3ERiux. See ALLHrrrK, CsmiTi, 

a. Bed, imby stdphur, or hemi'prismatic GidOlimitei Obthite, Yttbocbbi'Tk. A 
sitiphitr Colour aurora^red ; massive ; in fluate and subfiuate of cerium have be^n 
flakes, and crystallized in oblique four-sided also discovered at finbo in Sweden, 
prisms. Lustre inclining .to adamantine. V. — Conxtr Okes. 

Fracture uneven. Translucent. Streak I. Hexahedral cobalt pyrites, or sHver^-whiU 

orange-yellow coloured. As hard as talc, eobaft. Colour silver-white. Massive, and 

Brittle. Sp. gr. 3.35.^ It melts and bUms crystallized in the cube, octohedron, cube 

with a blue flame. It is idio-electric by fric- truncated) pentagonal dodecahedron, icosa- 

tion. Its constituents are, arsenic 69, sul- hedron. Splendent, and metallic. Cleavage 

phur 31. It occurs in primitiv'e rocks at hexahedral. Fracture eonchoidal. S«mb> 

Andreasberg, &c. \ hard. Brittle. Streak gray. Sp. gr. 6.1 

b. Yellow orpiment, or priamatoidal suU to 6.3. » Before the blow-pipe, it gives out 
phtir. Colour perfect lemon-yellow, Mas- anarsenical odour; and, af^er being roamed, 
sive, imitative, and crystallized in oblique colours glass of borax' smalt-blue. Its toii^ 
four-sided prisms, and in fiat double four- stituents are^ cobalt 44, arsenic 55, sulphur 
sided pyramids. Cleavage prismatoidaJ.. 0.5. Iron is sometimes present. It occurs 
Transluceiit. Hai-der than the red. Flexi^ in primitive rocks at Skutterend, in Norway, 
ble, but not elastic.^ Splits easily. Sp. gr. It is the principal ore of cobalt. 

3:5. Its constituents are arsenic 62, sulphur ' 2. Octohedral cobalt pyrites. 

33. It occurs in veins in floetz rocks ; and a, l^he tin^v/Mte ; of which there ift the 

along with re.d silver in granite at Wittichen compact and radiated. The compact has a. 

in Swabia. tin-white^andsometifnes rather dark colour. 

111. — li'SMUTH. . It occurs massive and crystallized in the 

1. JS/'ativif or octahedral bismuth, Freslh ctibe, octohedi'on, and rhomboidal dodeca- 
fracture silver-white, inciiiring to red. Mas- hedron, truiKjated on the six four-edged 
aive and crystallized in an octoliedron, tetra- angles.. Crystals generally rent and crack- 
hedron, and cube. Lustre splendent, me- ed. Luslire splendent, metallic. Brittle. 
tallic. Cleavage fourfold. Harder, than Sp.gr. 6.0 to 6,6, Its constituents are, 
gypsum. Malleable. 3 p. gr. 8^9 to 9.0. arsenic 74.22, cobalt 30.3, iron 3.42, copper 
It melts by the flame of a caiidie. It occurs 0.l6, sulphur 0^89. It occurs in granite, 
in veins in mica-slate, &c. at St. Columb gneiss, &c iii Cornwall, Saxony, &c. 

and Botallack, in Cornwall ^ and in Saxony. I'he radiated; colour tin-white, inclining 

2. Jiisrmth'Sflance. • ' to gray. Mastfve, and in distioct radiated 
a, Acicidar bismuth-glance^ Colour dark . concretions. Lustre glistening, metallic. 

lead-gray. Disseminated, and crysUdlized Softer than the compact. Its constituents 

in obhque four op ax-sided prisms. Lust are, arsenic 65,^5, cobah ^ oxide of icon 
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5.0, oxiiie of mangftnese 1.25. It ocour» in in^ water. It is the purest of the cobdtp 

olay-slate at Schneebierg'. ochres. It is found with the preceding. It 

b» Qray octohedr^ cQb4d$ pyvUes^ Colour contains silver, 
light steel-gray. Massive, and tubiform. 5. The sulphate of cobalt is found at Biber, 
Dull, and tarnished externally. Internally near Hannau, in Geimany. It consists of 
splendent metallic. Fracture even. Streak sulphuric acid 19.74, oxide of cobalt 38.71, 
shining. Brittle. When Struck, bniitfi an water 41.35. it has a light flesh-red co- 
arsenical odour. Sp.gr. 6 J.35. It contains lour; andastalactitical tbrm.' Streak yel- 
19.6efcobalt»' with iron and arsenic. It oc- lowish" white. Taste styptic, 
curs in granite, gneiss, &c. It is found in VI.-.fCopi^Ett Ohes. 
QctfDWaU, Norway, 8jx. It affords a more I. ,Ociohedral, Or native copper, Colout 
beautiful blue smalt than any of the' other coppei^red,frequenilyincrusted with green, 
cobalt minerals. ■ Massive, imitative, and crystallized ; in the 

CobaU'kiet, Colour pale steel-gray. Mas- perfect cube ; the cUbe truncated, on the 

stv^e^ and in cubes. Lustre metallic. Frac- angles, on the edges, and on the edges and 

ture uneven. Semi-bard. Its constituents angles ; the garnet dodecahedron ; perfect 

are, cobalt 43.2, sulphur 38.5, copper 14;4, octohedron; and rectangular four-sided 

iron 3.53. It occurs in a bed of gneiss in prism. Lustre' glimmering, metallic. Frac- 

Sweden. . tnre hackly. Streak splendent, metallic. 

3. . Red cobalts ^ Harder than silver. Completely malleable. 

a. Radiated red cobalt, or cobalt bloom. Flexible, but not elastic. Difficultly frah- 
Golour crimson-red, passinginto peach-blos- gible. ^p. gr. 8.4 to 8.7. It consists of 
som. Massive, imitative, and cry stalhzed, in 99.8 of copper, with a trace of gold and 
& rectangular four-sided prism, or a com- iron. It occurs in veins, in granite, gneiss, 
pressed acute double six-sided pyramid. &c. and is found chiefly in Cornwall. 
Crystals aCicular. Shining. Translucent. 2. Octolxedral red copper ore. 

Rather sectile, Sp. gr. 4.0 to 4.3. It tinges . . a. Foliated red copper ore, ' Colour dark 

borax glass-blue. Its constituents are, «o- cochineal-red. Massive, and crystallized, 

bait 39, arsenic acid 38, water 23. It occurs in the perfect octohedron, which is the 

in veins in primitive, transition, and second- primitive form ; in the octohedron, trun- 

ary rocks. . It is found at Alva in Stirling^ cated on the angles ; on th^ edges, with 

ehire, in Cornwall, &C. . -^ach' angle acuminated with four planes; 

b. Earthy red cobalty or cobali cniat, Co^ bevelled on the edges, and each angle aeu- 
lour, peach-blossom red. Massive, andimi- minated with eight planes. Lustre adaman- 
tative. Friable. Dull. Sectile. Streak tine, inclining to semirmetailic. Cleavage 
ehining. Does not scmI. ^ fourfold.- Translucent on the edges, or trans- 

. c. Sla^ffy red cdbalt. Colour muddy crim- lucent. Streak muddy tile-red. JHardness 
son-red. In crusts and reniform. Smooth, between calcareous and fiuor spar. Brittle. 
8taiung. Fracture conchoidal. Translu- Sp, gr. 5.6 to 6.0. 

cent. Soft and brittle. It occurs at Furs- b, . Compact red copper ore. Colour be* 

temberg. tween lead-gray and cochineal-red. Massive 

4. CobaUpckre. and reniform. Lustre se'hii-metallic. Frac- 

o. Blacks The. earthy-black \^ a dark ture even« Opaque. Streak tile<red. Brittle. 

brown colour; is friable, -has a shimng streak, c. CdpUlary red copper ore. Colour car- 

and feels meagre. The indurated black has mine-red. In small capillary crystals. 

abkiish-black colour; occurs massive and Lustre adamantine. Transluceht. 

imitative ; has a glimmering lustre ^ fine The whole of these red ores are deutox- 

earthy fracture ; is opaque ; soft ; sectile ; ides of copper, and are easily reduced to 

soils; sp.gr. 2. to<2.4. It consists of black the metallic . state before the blow-pipe. 

oicide of cobalt, with arsenic and oxide of They dissolve with effervescence when 

iron. Th<^e two sub-species occur usually thrown in powder into nitric acid ; and a 

together ; in primitive or secondary moun- g^ee^ nitrate results. In muriatic acid no 

tains; at Alderly Edge, Cheshire, in red effervescence takes pikce. They occur 

sandstone ; at How^,'near Dublin, in slate- principally in veins that traverse primitive 

elay* ■ ' and transitioi;! rodks ; abundantly in the 

b, B^ovm cobaU'Ochre. Colour liver- granite of Cornwall. The earthy red cop- 

lyrown. Massive, pull. Fracture, fine per ore, which is rare, is a sub-species of 

earthy. Opaque. Streak shining; soft, the preceding. 

• sectile, light, ft consists of brown ochre of d. TUe, ore. The (?ar/% tile' ore has a 

cobalt, arsenic, and oxide of iron« It oc- hyacinth-red colour. It occurs massive and 

curs chieBy iii secondary mountains. It is incrusting copper pyrites, ft is composed 

fouQd at JCaoQwlorf, in Saxony. of dull dusty particles. Itsoils slightly, and 

€. Yelhw cobaft-ocTtre, Colour muddy feels meagre^ It occurs in. veins, as at Lau- 

straw-yellow* Massive and incrusting. Rent, ter berg in the Hartz. The indtiraied ^\e 

Dull. Fracture fine earthy. Streak shining, ore has an imperfect flat conchoidal frac- 

Soft and sectile. Sp<i gr. 2,^, after^ absorb- ture ; a streak feebly shining ; and is inte«- 
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aiediate between semUiard and soft. It ia a. Fibrotu malachite. Coloinr,per£ect eroe» 
an intimate combination of red copper ore raid-green, imitative^ and crystalbzod, in 
and brown iron ochre, containing trom 10 oblique four-sided pri&ms, variously bevel- 
to 50 per cent of copper. led or truncated ; and in an acute-angular 

3. Jilack copper, or black oxide of copper, three-sided prism. Crystals short, capillary. 
Colour between bluish and brownish-black, and acicular. JUustre pearly or silky. Trans- 
It occurs massive, and thii^ly coating cop- lucent, or opaque. Softer than blue copr 
per pyrites. It is composed of dull dusty per. Streak pale green. Brittle. Sp. gr* 
particles, which scarcely soil. Streak 3.66. Before tlie blow-pipe it decrepitates, 
slightly shining. Before the bIow«pipe it and becomes black. Its constituents are» 
emits a sulphureous odour, melts into a sJag, copper 58, carbonic acid 19, oxygen 12,5, 
and communicates a green colour to bora:x. water 11.5. — Kloproth, It occurs princi- 
It is said to be an oxide of copper with ok- pally in veins. It is found at Sandlodge in 
ide of iron. It occurs at Cai^harrack and Mainland, one of the Shetlands;.at I.an- 
Tincroft mines, in Cornwall. didno in Caernarvonshire ^ and in the mines 

4. Emerald copper, or dioptaee. Colour of Arendal in Norway, 
emerald-green. It occurs only crystallized.- b. Compact- malachite. Colour emerald- 
The primitive form is a rhomboid of 123*^ gr^en. Massive, imitative, and in four-sided 
58'. The only secondary form at present prisms. Glimmering and silky. Fracture^ 
known, is the equiangular six-sided prism, small grained uneven. Opaque. Streak 
Lustre shining, pearly. Cleavage threefold, pale green. Sp. gr. 3.65. In veins, which 
Fracture small conchoidal. Translucent, traverse different rocks in Cornwall, Kor- 
As hard as apatite. Brittle. Sp. gr. 3.3. It way, &c. J^rown c&/^r from Hindostan is 
becomes a chesnut-brown before the blow- placed after this mineral by professor Jame* 
pipe, and tinges the flame green, but is in- son. Its colour is dark blackish-brown, 
tusible ; with borax it gives a bead of cop- Massive, Soft. Sp, gr. 2.62. it efiervefr* 
per. Its constituents are, oxide of copper ces in acid^ letting fall a red powder. Its 
28.57, carl^onate of lime 42.83, silica 28.57. constituents are, carbonic acid 16.7, deut4 
^Vaug. By Lowitz, it consists of 55 oxide oxide of copper 60.75, deutoxide of iiau 
of copper, 33 silica, and 12 water, in 100. W,5, silica 2.1.— JDr. Thomson, 

It is found in the land of Kirguise, 125 7 . , Copper-green. .> ^ .r 

leagues from the Russian frontier, where it " Common copper-green, or chrysotoUa, con* 

is associated with malachite and limestone, tains three sub<«pecies. 

5. Blue copper, or prismatic malachite, of • o, Conchoidal copper-green. Colour vcr- 
which there are two kinds, the ra4iated and digris^green.* Massive, imitative, and in^ 
earthy. orusting.^ Glistening. Fracture conchoidal. 

The radiated has an azure-blue colour. Translucent. Harder than gypsum. Easily 

Massive, imitative, and ciystallii^ed. Its pri- frangible. Sp. gr. 2.0 to 2.2. It becomes 

mitivc form is an oblique prism. The se- black and then brown before the blow-pipe* 

condary forms are, an oblique fbur-sided but does not fuse. It melts and yields a 

prism, variously bevelled, and a rectangular metallic globule with borax. Its constttu- 

four-sided prism, or eight-sided prism, acu- ents- are, copper 40, oxygen 10, carbonic acid 

minated with four planes. Lustre vitreous. 7, water 17, silica 26.— .i^^^M.. Itaccompa- 

Cleavage threefold. Fracture 'imperfect nies m^achite. It is found in Cornwall, &c. 

conchoidal. Translucent. Colonr of the SiUceous xopper, or kieoelkupfer, is a vane* 

streak, lighter. Harder than calcareous ty of the above. , Colour asparagus-green, 

spar. Brittle. Sp. gr. 3.65. It is soluble In crusts. Glistening. Fracture even or 

with effervescence in nitric acid. With bo* earthy. Opaque, Soft. Its i^onstitaenta 

rax it yields a metallic globule, and colours are, copper 37.8, oxygen 8, water 21.8, &iii- 

the -dux green. Its constituents are, cop- ca 29, sulphate of iron 3. . 

per 56, carbonic acid 25, oxygen 12.5, wa- h. Earthy iron-shot > coppei^-green. Colour 

ter 6.5. — VavqueUn. It is found at Leadr ollve-green. Massive and in crusts. Friable. 

hills in Dumfries-shire, and Wanlockliead in Opaque. Sectile. 

Lanarkshire, and at Huel- Virgin and Car- ' c. Slaggy iron-shot copper^een. Colour 

barrack in Cornwall, and in many places on blackishrg^een. Massive. Ghstening. Frac- 

the Continent. t«re conchoidal. Opaque. Soft, Easily 

b. Earthy blue copper. Colour smalt-, frangible. It is probably a compound of 

blue. Massive. Friable. Sp, gr. 3.354. It is conchoidal copper-green and oxide of Iron^ 

found in. Norway, &c» Both occur together, and pass into each 

I'he velvet-blue copper belongs to the other. It occurs in Cornwall, along with 

same species. Lustre glistening and pearly, oliyenite. 

It has been found only at Oravicza in the 8. Prismdticvitriol,ilue vitriol, or sulphate 

Baimat, along with malachite and the brown of copper. Colour d»rk sky-bluo. Massive 

iron-stone. imitative, and crystallized. The primitive 

6. Malachite; of which there aie» the figure is an obUque four-sided prism, in 

fibrous and compact. Which the lateral edges are 124^ 2% and 55^ 
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58*; wkhe^ge^andang^lesofteatmncated- a. Compact, Colour leek-giiieeft. Dhfi^r^ 

Shining. Cleavage double. , Fracture con* and in short needle-ahaped crystals which 

ehoidal. Translucent. Harder than gyp- are oblique four-sided prisms, bevelled or 

suniv Sp. gt. 2.1 to 3.2. Taste nauseous^ truncated. Shining and pearly. Translu* 

bitter,, and metallic. Its solution coats iron cent on the edges. Sdfl. Brittle. Sp.gr, 

with metallic copper.. Its constituents are, 4.4? It tinges the flame of the blow-pipe 

oxide of copper 32.13, sulphuric acid 31. 57, of a bright green and blue, muriatic ticid 

Wftter . Z6,o,^-iBerzeli'u», . It occurs along rises in vapours, and a bead of copper re* 

with copper pyrites, in Parys-miiie in An- mains on the charcoal. It dissolves with* 

glesea, and in Wicklow. out effervescence in nitric ^ acid. Its con- 

9. Priamatic (^Uverdtef or phosphate of cop* stituents are, oxide of copper TS.O, water 

per. Colour emerald-green. Massive, ^nd 16.9, muriatic acid 10.1. — Klaproth\, It oc- 

m obHque four-^sided prisms of 110*^. Cleav- curs in veins in Chili, and Saxony, 

age double obhqae. Glistening, l^acture b, Arenaceouo atacamUe, or copper-sand. 

splintery. Opaque. Streak venugris-green. Colour grass-green. In glistening scaly par- 

As bard as apatite. Brittle. Sp. gr. 4. to tides. It does not soil. It is translucent. 

4.3. Fuses into a brovenish globule. Its Its constituents are, oxjde of copper 63, 

constituents are,«oxide of copper 68.13, water 12, muriatic acid 10, carbonate of iron 

phosphoric acid 30.95, ' It is found at Vir- 1, mixed siliceous sand 11. It is found in 

nebi^ on the Rhine, along with quartz,.red the sand of the river Lipes, 200 leagues he- 

ik>pp6r ore, &c. ypnd Copiapu in the desert of Atacama, 

~ 10. Di-ptistnatic oiivenite, or lenticular cop- which 8e|)arates Chili from Peru. 

per,- Colour sky-blue.. Massive, but gene- 13. Copper Pyrites. 

rally crystallized. In vety oblique four- a. Ocfohedral copper pyrites, Onthefreiih 

sided prisms, bevelled ; in rectangular dou- fl^acture, its colour is brass-yellow ; but it is 

ble four-sided pyramids; shining; fracture usually tarnished. Massive, imitative and 

ttni^ven; translucent. Harder than gypsum, crystallized; in a regular octohedron, per^ 

Brittle. Sp. gr. 2.85. Converted by the feet, truncated or bevelled; and in a penect 

blow-pipe into a black friable scoria. Its pr truncated tetrahedron. Glistening. Frac- 

constituents are, oxide of cop per 49, arsenic ture uneven. Hardness from calcareous 

acid 14, water 35. — Chenevix, Found in to fluorspar. Brittle. Sp. gr. 4.1 to 4.2. 

Cornwall. before the blow-pipe, on chardoal, it decree 

11. AcicUlar oUvenite, a. RcuUated or cu- pitates, emits a greenish-coloured sulphu<^ 
prions areeniate of iron. Colour dark veMi- reous smoke, and melts into a black globule, 
ipis-green. Massive, imitative and in fiat which assumes metallic lustre, it tinges 
oblique four-sided pri^mS) acuminated or borax green. Its constituents ape, copper 
truncated. Lustre glistening pearly.^ Trans- 30, iron 53, sulphur 12.—- CA«nei:«r. It con- 
lucent on the edges* Ashsurd as calcareous tains sometimes a little gold or silver. It 
spar. Brittle. Sp. gr. 3.4. occurs in all the gfreat classes of rocks. It is 

6. Foliated acioiilar olivenite; arsenkUe of found near Tynednim in Perthshire; at the 
copper. Colour dark olive-green. In an- mines of £lcton : at Pary's mountain ; abun- 
gulo-granular coneretions, and in small crys- dantly 'in Comwall ; and in the county of 
tals; which' are oblique four-sided prisms; Wicklow in Irelknd: The rich ores at« 
and acute double four-sided pyramids. GHa- worked for copper; this poor, for sulphur, 
tenii^. Fracture cofichoidal. Translucent. b. Tetrahedral topper pyrites ,• of which 
Stres& olive-green. As hard as calcareous species there are two sub-species, gray cop- 
spar. Brittle. Sp. gr. 4.2 to 4.6. It boils, per and black copper, 
and gives a hard reddish-brown HMsoria be> Gray-copper. Colour steel-gprSy. Massive 
fore the blow-pipe. Its constituents are,- and biystallized ; in tlie tetr&edron, triin- 
oxide of copper 60, arSenic acid 39.7.— cated or bevelled ; and in the rhomboidal 
Chenevix. In thb> copper mine^ of Com- dodecahedron- . Splendent. Fracture un- 
wall. even.' Hardness as calcareous Spar and fluor. 

c. Fibrous acicular olivenite. Colour Brittle. Sp, gr. 4.4 to 4.9. Its oonstituents 
olive-green. Massive, reniform, and in ape* ©opperil, iron 22.5, sulphur 10, arsenic 
capillary and acicular oblique four-sided 24.1, silver 0.4. — Klaproth, It occurs in 
pnsms. Glistening and pearly. ' Opaque, beds and veins in Cornwall, and many other 
As hard as calc-^ar. Brittle. Fibres some- places. ' . n 
times flexible. Streak brown Or yellow. Black copper. Colour iron-black. . Mas- 
Sp« gr. 4.1 to 4.2. Its constituents are, ox- sive and crystallized; in the tetrahedron, 
ide of copper 50, arseiiiQ acid 29, water 21. perfect, bevelled, or truncated. Splendent. 
It occura in Cornwall. Fracture conchoidal. Brittle. Sp. gr. 4.85. 

d, Ettrthy acicular oHvenite, Colour olive- Its constituents are, copper 39, antimony 
green. Massive and in crusts. DuH. Frac- 19.5, sulphur 26, iron 7.5, mercury 6.25.— 
ture fine earthy. Opaque. Very soft. It Kktproth, The mercury is accidental. It 
is found in Cornwall. ' occurs in veins in the Hartz, and in Peru. 

2. MacamHe^ Qi muKiate of copper, 14. WUtecop^, Colour betweeffssilver- 
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Hrhite, ixuf. btass-yellow. lilassiTe atid ^s- <f. ArgetOSfin^ut goid, or eketrwn. €o« 
geminated. Gfistening and metallic. Frac- l«ur, pale bxass-yellow. In small plate^^ 
ttire uneven. Semi-hard. Brittle. Sp. gr. and impdrTect cubes. Its constituents are» 
4.5. It yielda before the blow-pipe a white 64 g^ld, 36 silver.^ It occurs along wilji 
arsenical vapour, and melta into a grayish-' massive heavy, spar in Siberia. Kla^roth 
black slag. It contains 40 per ^ent of eop- says, it is ac^ted on neither by nitric nor nu 
per ; the rest being iron, arsenic and sulphur, tro-muriatic acid. See Tbli^kick Obss . 
It occurs in primitive and tranmtion rocks. . YIII.-^IiinytuM Oas. Colour, pale steel- 
It is found in ComwaH and Saxony, gray. In very small irregular flat grains. 

15. Copper-glance, or *vitrfioua copper, - Lustre shining and metallic. Fraeture foU- 

Mhomboidal copper-glance. ated. Brittle. Harder than platina^ Sp. 

^ 1. Compact. ' Colour, blackish lead- gr. 19.^. ^y. fusion with nitre, it acquires 

gray. Massive, in plates and crystallizedi a dull black colour, but recovers its original 

Primitive form, a rhomboid. Secondary colour and lustre, by heating with char<:odk 

forms; a low equiangular six^ided prism. It consists of iridium, with a portion of os- 

and a double six-sided pyramid. Glistening, mium. It occurs in alluvisU soil.in South 

metallic. Harder than gypsum. Peifectfy America, along with platiha.-^ Ifolfneeon. 

sectile. Hather easily frangible* Sp. gr. IX.— Iroit'Orii. * 

5.5 to 5.8. Its constituents are, copper .1. JVoftv^, or octohedral irim. 

78.05, iron 2. 25, sulphur 18.5, silica 0.75.— a. Terrestrial native iron. Colour, steeK 

Xlaproth. gi^7* Massive, in plates and leaves. Glis- 

§ 2. FoUated. Its constituents are, cop*, tening, and me^Uic. Fracture hackly, 
per 79.5, sulphur 19, iron; 0.75, quartz 1.-^ Opaque. Malleable^ Hard. Magnetic. 
Vllmann, It occurs in primitive rocks. It Its constituents are, iton 92:5, lead 6, cop- 
is found also in transition rocks, at Fassney- per l,5.—Klaproth. It is found with brown 
bum in East Lothian ; in Ay^hire ; at Mid-, iron-stone and quartz in a vein, in the moun-* 
dleton Tyas in Yorkshire ; in Cornwall, &c. tain of OuUe, in the vicinity of Grepobie, &c. 

X6, Variegated copper. Colour, between ^, Meteoric native iron. Colour, pale 

copper-red and pinchbeck-brown. Massive, steel-gray, inclining to silver^white. Gene- 

m plates, and crystallized in six-sided prisms, rally eovered with a thin brownish x^rust of 

Ghstening, metallic. Soft. Easily frangi* oxide of iron. It occurs ramose, imperfect 

ble. Specific gravity, 5. It is fusible, but globular, andv dij^seminated in metedrie 

not so easily as copper-glance, into a globule^ atones. Surface,; smooth and glistening, 

which acts powerfully on the magnetic nee- Internally, itis intermediate between g&nt 

die. Its constituents are, copper ^^*^9 sul- tnering and gl'istening, and the lustre is me- 

phur 19, iroh 7.5, oxygen A.—Klaproth. tallic. Fracture hackly. Figments blu^it' 

It occurs in gneiss, mica-slate, &o. It is edged. Yields a splendent streak. Inter* 

found in Cornwall. \ > , mediate between soi^ and semi-hard. Mtd- 

VU. — Gold Ores. leable. Flexible, but not elsstic. Very dE& 

. 1. ffexahedral, or ntftive gold, , ficultly frangible. Sp. gr. 7.575. Its cod- 

a. Gold-yellow native gold. Colour, per- stituents are,' 

feet gold-yellow. Disseminated, in grains, • Agram, Arctic, Miscic9, Siberian* 

and crystallized ; in the octohedron, perfect Iron, 96.5 97 96.75 . 90.54 

or truncated; in the cubo-octohedron ; in Nickel, 3.5 3 3.25 9.46 

the cube, perfect or truncated ; >in the dou- ■ ,.' — — ■■ — — — . 

ble eight-tuded pyramid; in the tetrahedron, lOO.a 100 100.00 lOO.QO 

and rhomboidal dodecahedron. Splendent. ^ KUipr. iBrande, Klapir, CUtdrieu, 

Fracture, fine hackly. Spft. Difficultly. The American native iron containa 0.10 of 

frangible. Malleable Sp. p. from 17 to 19, nickel; the Siberian 0,17; and the Sene- 

and so, low as 12. Fa'sible into a glo^ gambian 0.05 and 0.06. — ffonoard, H ap- 

bule. It is goid with a veiy minute por- pears to be fontied in the atmosphere^ by 

tion of silver and copper. It occurs in some, process hithento unknown to U9. See 

many very diflferent rocks ; and in almost Mste^route, and Jame^on^a Minerahgtfm 

every country.' See an extensive enumera* .iii. p. 101. 

tionoflocalities, in Jameson's Mineralogy; l\. Iron-ore, 

b. Brass-yellow native gold, occurs capil- a. Ootokedroi trDTi-ore, <^ which ^there aie 
laryj in octohedronsy and in six-sided tables^ three kinds. 

Specific gravity, 12.713. Its consti(;uents § 1. Comtnon magnetic iron-9re. Colour^ 

are, gold 96.9, silver 2, iron 1.1. It is iron-black. Massive,- in granular ooncte- 

found in the gold mines of Hungary, in ^i- tions, and crystallized « in the octohedroQi 

beria, &c. truncated, bevelled and cunetform ; rhoin- 

c. Grayish-yeUow native, gold. Colour boidal dodecahedron; rectangular four^aid- 
brass-vellow verging on steel-gray. In small ed prism ; cube ; tetrahedron $ equiangular 
flattish grains. . Never crystallized. It is stx-sided table; and twin ciystal. Splen- 
said to contain platina. It is rather denser dent, and metallic. • Cleavagpe fourfold* 
than.^be last. It occurs ^ng with phitina Fracture uneven. Stresk black. Hasder 
»hd magnetic iron-ore in Mith America. than apatite. Brittle. Specific gravity, 4.8 
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to 5.3. Rigtily mag^etie, vith polarity. Be- ford9 is sometimes cold short, but is welt 

fore the biow-t>ipe it becomes browo, and fitted for cast ware. It is characterized by 

does not melt ; it gives glass of borax a dark' its hlgb deg^ree Gf lustre, openness of its 

green colour. Its constituents are, peroxide cleavage, and easy frangibility. It affords 

of iron 69, protoxide of iron 31, — BerzeUua, from 70 to 80 per cent, of iron. 

It occurs in beds of great magnitude, in pri« § 2. Bed iron-ifre,- of which there are 

mitive roclrs, at Unst; at St. Just in Com- four kinds, the scaly, ochry, compact, and 

wall ; at Arendal in Norvray, &c. It affords fibrous. 

excellent bar-iron. Scalif r^d irofi'cre, or red iron froth, Co- 

§ 2. Granular magnetic iroj^ore, or iroji- lour dirfk steel-gray, to brownish-red. Fri- 

sand, C<ilour very dark iron-black. In able, and.coiisists of aemi-metallic shining 

small grains and octohedral crystals. Ghm- scaly parts, which >re sometimes tranahicent 

mering. Fracture concfaoidal. 'Brittle, and soil strongly. Its constituents are, iron 

Streak black. Sp. gi. 4.6 to 4.8. Itfag* jS6, oxygen 28.5, silica 4.25, alumina 1.25. 

netical with polarity. Its constituents, are -^enfy. But Bueholz found it to be » 

oxide of iron 85.5, oxide of titanium 14v pure red oxide of iron, mixed with a little 

oxide of ma3)ganes« 0,S^^~'Xlaproth, It oc- quartz sand. It occurs in veins in primitive 

curs imbedded In basalt, £cc. It is found in Tocks. It is found at Ulverstone in Lan- 

!Pifeshire, in the Isle of Skyci in the river cashire ; in Norway, &c. 

pee in Aberdeenshire, &c. Ochry red iron-ore, or red ochre. Colour 

4 3. Earthy moffnetic fton-^re. Colour browni$h-red. Friable. Dusty dull par- 

bltttsh-black. In blunt-ed{fed rolled pie- tides. Soils. Streak, blood-red. Eaisdly 

ces. Dull. Fracture, fine grained uneven, fungible. Sp. gr. 2.947. It occurs in 

Opaque. Sof%. Streak black, shining. Soils, veins, with the preceding ore. It melts 

Sfectile. It emits a faint clacyey smell when more easily than any. of the other ores of 

breathed on. Sp^gr. 2.2. It occurs in tlto this metal« and affords excellent malleable 
iron mines of^Vrendal in Norway. "iron. 

b, Bhombaidal iron*ore/ of which there Compa<^ red iron-ore. Colour between 

are three sub-species. * dark steel-gray and blood-red. i/lsksave, 

^ 1. Specitlar iron^ore, iron-^hnce, of fer undin supposititious crystals; Which are an 
pUgi9ie of the, French' Of this there are two Jicute dbuble six-sided pyramid from calpare- 
kinds, the comTnon and mic^eous.. Conh ousspar; and a cube from fluorspar and 
mvn specular iron-ore. Colour dark steel- iron pyrites. Lustre metallic. Fracture 
gray.- Massive, disseminated, and crystal- ^ even. Streak pale blood-red. Easily frangi- 
li^ed. Prim, form ; a rhomboid, or double ble. Sp. gr. ,4.232. When pure it does 
three-sided pyramid, in which the angles are not afiect the magnet. . Its constituents are 
87** 9' and 92® 51'. The secondary figures oxide of iron 70.5? oxygen 29.5 ?— A** 
are, the primitive form variously bevelled, cholz. It occurs in beds and veins in gneiss, 
truncated and acuminated ; the flat rhom- &c. It affords good bar and cast-iron. 
bold ; equiangular six-sided table ; low eqai* Fibrouo red iron-ore, ' or red hematite, Co- 
angular six-sided prism ; and very acute six- lour between brownish-red and dark stetl- 
sided pyramid. Lustre, splendent metalUc. gray. Massive, imitative, and in supposi- 
Cleavage threefold. Fracture imperfect titious double six-sided pyramids from cal* ' 
conchoidal. Streak cherry-red. Hudness^ careous spsr. Glistening, semi-metafiic. . 
between feldspar and quartz. Rather, diffi-' Opaque. Streak bloodied. Brittle. Sp. 
cultly frangible. Sp. gr, 5.2. Magnetic in ^r. 4.74. Its constituents are, 90 oxide of 
aslight degree. Its constituents are, reddish- iron, silica 2, hme 1, water 3,—Dttubui»- 
brown oxide of iron 94.38, phosphate of oon. It occurs with the compact. It tS- 
Hme 2.75, magnesia 0.16, mineral oil ? 1.25. fords excellent malleable and cast-iron. 
— HiHnger, It occurs in beds in primitive Its jsowder is used for polishing tin, silver, 
jiiountait^. It is found atCumberhead in and gold vessel^; and for cc^uring iron 
Lanarkshire ; at Norberg i^ Westmannland, brown. 

in Norway, &c. It affords an excellent mal- 4 3' ^^ clap iron-ore, or atone ; of which 

leable iron. the varieties are, the ochry, the columnar, 

Micaoeouf specular iron-ore. Colour iron- the lenticular, and jaspery. The first is used 

black. Massive, disseminated and in smaU for red crayons: and is called red-chalk. It 

thinsix-sidcd tables, intersecting one another occurs in Hessia, &c. The second consists, 

so lis to form cells. Splendent, metallic. of50 oxide of iron, 13 water, 32 silica, and 

Cleavage, single curved-foliated. Translu^ 7 alumina.— JSroccAi. It is rare, and is 

cent in thin plates. Streak cherry-red. As called a pseudo-volcanic product, llie third 

hUrdas th6 above. Most easily frangible, affords excellent iron. It consists of oxide 

Sp. gr. 5.07. It slightly affects the magnet, of iron 64, alumina 23, silica 7,5, water 5. 

It is peroxide of iron. It occurs in beds in The jaspeiy is found in Austria. 

niica^'Slate. It is found at Dunkeld, and c- Prismatic iron-tire, or brown inm-atone, 

Benmore in Perthshire ; in several parts of Of this we have fbur sub-species. 

EiiglSHid as^ Norway, &c. The itoix it «i& ^ 1> Ochry brorten iton-ore,. Yellowish- 
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brown; mass^e; duD; fracture, earthy; JJoe- ifm-vre is arrang»edai a varl^y of 

soils ; soft ; sectile. Its constituents are, tbe above. There are three kinds of it. 

peroxide of iron 83, water 12, silica 5. It § 1, MeatAiw ore, or friabh bog iron^re, 

occurs with the following. Colourpaleyell^ish-brown. Friable. Dull, 

§2. Compact. Colour passes to cloVe- Fracture, earthy. Soils. It feels meagre, 

brown. Massive, and in supposititious cr>'s- but fine. 

tals from pyrites. Dull. Brittle. Sp. gp. § 2. Swamp oret or indwnUed bog iron^ 

3 to 3.7. It contsdns 84 peroxide of iron, ore. Colour dark yellowish-brown. Cor- 

11 water, and 2 siKca. It affords about 50 roded and^yeacular. Dull. Earthy. Very 

percent, of good bar iron. soft. Sectile. .8p.gr. 3.944. I 

§ 3. Fibroiu. * Clove-brown. IipHative ; § 3. Meadora ore, or conehmdal bog iron* 

and in supposititious crystals. Splendent ex- ore, Blacki8h4>rown. Afassivej andtubet 

ternally. Glimmering internally. Opaque. Tose« Glistemng. Fracture small cottch«a- 

Hardprthan apatite. Brittle. Sp.gr. 3.9-. dal. Streak yellowbh-gray. Soft. Sp, gr^ 

Streak pale yellowish-brown. Its constitu- 2.6. Its constituents are, oxide of uvn 66, 

cnts are, 80.35 oxide of iron, 15 water, 3.75 oxide of manganese 1.5, phosphoric acid 8, 

^\\csi,^VaugtteHn, ^ water 23.---jrtopro<A. , By Vauquelin's ei^r. 

The preceding sub-species occur most fre« periments it seems to^contain abo chroma 

«[uently in transition and secondary moui% mag^eshi, silica, alumina, and liiqe} :tinc 

tains. They are found in veins in sand- and lead are likewise occasionally present, 

stone, along with heavy spar, at Cumber- It belongs to a recent formation ; Werner's 

J^ead in Lanarkshire, &c. They taelt easily, ingenious theory of which is given by Pro. 

and afford from 40 to 60 per cent of good fessor Jameson, vol. xiii. p. 247. It is found 

bar, but indifferent cast-iron. Good steel in the Highlands of Scotland, in Sas^y, 

may be made from it. &c. The second is most easily reducedi 

§ 4. Brtnm clay iroiuore ; of which there uid affords the bestiron. 

are five kinds, the common, the pisiform. Pitchy irorMtre may also be placed her^ 

the reniform, the giranular, and umber. ' Its colour is blackish-brpwa. Massive^ 

The Jhst occurs massive ; has a flat con- Glistening. Fracture flat conchoidal. Trab» 

choidal fracture; a brown streak; and is lucent on the edges. Hiurd. Streak yel> 

soft. It contains 69 oxide of iron* 3 man- lowish-gray. Brittle. -Sp. gr. 3,S6% Its 

ganese, 13 water, 10 silica, and 3 alumina, constituents are, phosphoric acid 37", man- 

Th^ second has a yellowish-brown colour, ganese 42, oxide iof iron 31. — Vauqueliiu 

It occurs in small solid spherical grains. It occurs near Limoges in France. > 

composed of concentric concretions. Sp. gr. . iron sinter. Colour brown. Massive and 

3,1&. It consists of 48 oxide of iron, 31 imitative^ Glistening. Fracture flat conchot- 

alumina^ 1^ silica, and 6 water. — Vmtqri&- dal. Translucent. Soft, Brittle. Sp.gr. 

Jm. It is found in hollows in shell lime- 2.4. Its constituents are, water 25, oxide 

stone, at Galston in Ayrshire, &c. It yields of iron 67, sulphuric acid S.^—JSTapr&th. K 

from 40 to 50 per cent of iron : and in Dal- occurs in the galleries of old mines in Sazo- 

matia it is used as small shot. The^^fvihas 'iiy and Sileaa. 

a yellowish>brown colour. Massive, and imi- - III. Iron pyrites. 

tative ; in concentric lamellar concretions, § 1. Hexahed/ral, or cominon iron pyntet, 
which often include a loose nodule. Glim. Colour perfect bronze-yellow. Massive, 
•mering. Sectile. Its constituents are, per- imitative, and ctystidlized ; in cubes^ vari- 
oxide of iron 76, water 14^ silica 5, oxide of ously bevelled. Lustre from specular- 
manganese 2. It occurs in iron-shot clay in splendent^ to glistening, and metallic. CleaV- 
secondary rocks. It is found in East and age, hexahedral. Fracture uneven. Harder 
■Mid Lothian, in Co|ebrookdale, &c. It than feldspar, but softer than quartz. Brit- 
yields an excellent iron* I'he fourth, or tie.. When rubbed it emits a 'strong sul- 
' granular, tfcurs massive and in grains, phureous smell. Sp. gr.4.7to5. It biims 
Fracture mick slaty. Streak yellowish- with a bluish flame, and sulphureous odour 
brown. Soft. Brittle. Sp. gr, 3. tt oc- before the blow-pipe. It afterwards changes- 
curs in beds between the red limestone of into a brownish-coloured globule, which is 
the salt formation, and the lias limestone. It attractible bjr the magnet. Its constituents 
is found in Bavaria, France, &c. It affords are, sulphur 52.5, iron 47,5: — JBatchett. 
about 40 per cent of good iron, ^fih. Silver and gold are occasionally present. It 
Umber.. Colour clove-brown. Massive, occurs in becis in various mountains. It is 
Dull. Fracture, fla^ conchoidal. Soft, worked for sulphur or copperas. ' 
Sectile. Soils strongly. Feels meagre, " § 2. Prismatit iron pyrites. 
Adheres strongly to the tongue, and readily ' <i. Radiated pyrites. Colour pale:bronze- 
f^lls to pieces in water. Sp. gr. 2.06. It yellow. Most usually imitative, or crystal- 
consists of oxide of iron 48, oxide of man- lized. Primitive form is an oblique four- 
ganese 20, silica 13, alumina 5, water 14. — sided prism, in which the obtuse angle is 
Klaproth. It occurs in beds in the Island of 106® 86'. Secondary f<»ins are the albove' 
Cyprus, It is used as a pigment. vif lovsiy bevelkd j and ike wedgei^faaped 
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double foar-sided pyrftinid. Harder tban angular »x-aided prism. Gli^ening and 

feldspar. 9p. gr. 4.7 to 5.0. Its constitu- pearly. Cleavage threefold. Fracture fo- 

eiits are, sulptiur 53.6, iron 46.4.-— iTa^cAe^/. tiated. Translucent on the edges, or opaque. 

It is much rarer ttoi the preceding. It is Streak white or yellowish-brown. Harder 

found in Cornw|UI, Isle of Sheppy, &c. than calcareous spar. Sp. gr. 3.6 to 3.9: It 

b Hepatic, or liver pyritet. Colour pale blackens, and becomes magnetic before the 

brass-yellow. Massive and imitative. Glim- blow-pipe, it effervesces with muHatift 

Biering and metallic. Fracture even. Sp. acid. Its constituents are, oxide of' iron 

gr. 4.8.'^.^ It occurs in veins in primitive 57.5, carbonic acid 36, oxide of manganese 

rocks, it is found in Derbyshire, &c. 3.5, iJAie l.^S.-^Kiaproth, It occurs in veins 

c^ CeUulat pi/i-iiet. Colour bronze-yellow, in granite, and in limestone. In small quaiir 

Cellular. Surface of the celb drusy. Frac- tities in Britain. In great quantity at 

ture flat conchoidal. .It occurs in veins at Schmalkalden in Hessia. It af}bi*ds an iron 

Johanngeorgenstadt in Saxony. well suited for making steel. 

dj Spear p}fiHte9, Colour between bronze.. c. Rhombvidcd vitrwl^ or ^^reen vitriol 

j^llow and steel-gray. Crystallised in twin Colour emerald-green. Primitive form of 

Qfr triple cr)'Stals. Fracture uneven. Itoc- the crystals is a rhomboid, with edges of 

cd^ m veins in primitive rocks, associated 81** 23' and 98** 37' ; and plane angles of 

with bro^-n coal. 100? 10' and 79^ 5(y. Vitreous or pearly 

d. Cockscotipb pyrites. Colour as above, lustre. Cleavage threefold, l^^acture flit 

CrjrBtalHzed in double four-sided pyramids, conchoidal. Semi-transparent. Refracts 

Gfastening and metallic. It occurs in Der- double. As ])ard as gypsum. Sp.gr. 1.9 

by^ire. to 2.0. Taste sweetish, styptic, and me^ 

% 3. Jlhombeidal iron pyrites, or magnetic taUic. Before the blow-pipe, on charcoal, 

pyrites. it becomes magnetic. Its constituents are, 

a, FoUated magnetic. Colour- between oxide of iron 25.7, sulphuric acid 28.9, wa- 
broBze-yeflow and eppper-red. Massive, ter ASA.^BerxeUus, It results from the 
and sometimes crystallised, in a regular six- decomposition of iron pyrites. 
nded prism, truncated ; and in a six-sided d, ArsenicUe of iron. See Cubs Olis. 
|lyraraid. Splendent and metallic. Sp. gr. e. Blue iron, or phosphate of iron, ^ ' 
4.4 to 4.6. ft occurs in Saxony* Prismatic blue iron. 
' b. Contact magnetic. Same colour. Mas- § 1. Fobated blue iron. Colour dark in- 
ttve. It aifects the magnetic needle. Its digo-blue. Primitive form an oblique four- 
constituents are, sulphur .36.5, iron 63.5.-^ sided prism. The secondaty forms are, n 
Machett. It is found in Gal]|»way and Caer- broad rectangular four-sided prism, tran- 
narvonshire. cated ; and an eight-sided prism. Shining. 

TV. JVcOrve salts of iron. > Cleavage straight, single. Translucent. As 

«. The Prismatic chromfi-ore. Colour be- hard as gypsum. Streak, paler blue. Sec- 

tween steel-gray and iron-black. Massive, tile, and easily frangible. Hexible in thin 

and in obHque four-nded prisms, acumina- pieces. Sp. gr. 2.8 to 3.0. Its constitueiits 

ted with four planes. Lustre imperfect me- are, oxide or iron 41.25, phosphoric acid 

taffiic. Fracture small grained uneven. 19.25^ water 31.25, iron-shot ulica 1.25^ 

Opaque. Hardness, between apatite and alumina 5.— Fourcroy and Latigier. Itoc- 

/(Ndspar. Streak dark brown. Sp. gr. 4.4 curs in St. Agnes's in Cornwall. 

to 4.5. Some varieties are magnetic, others § 2. Fibrous blue iron. Colour indiga- 

not. It is infusible before the blow-pipe. blue. Massive, and in delicate fibrous con- 

"With borax, it forms a beautiful green- cretions. Glimmering and nlky.. Opaque, 

coloared mass. The constituents of the Soft. It occurs in syenite at Stiver^ in 

French are, oxide of iron 34.7, oxide of Norway. 

chrome 43, alinnina 20.3,. silica 2.— ITot/y. § 3. Earthy blue iron. Colour as above# 
•The Siberian contains 34 oxide of iron, 53 Friable, and in dusty particles. Soils slight- 
oxide of chrome, 11 alumina, 1 silica, and 1 ly. Rather light. Before the blow-pipe it 
manganese. — Latigier. It occurs in primi- loses its blue cotour, becomes reddish/ 
live serpentine, it is found in the islands of brown, and lastly, melts into a black co- 
Unst and Fetlar, in Scotland ; and also at loured slag, attractible by the magnet. Its 
Portsoy in Banffshire. In considerable qwan-. constituents are, oxide of iron 47, phospho- 
tity in serpentine on the Bare-hiUs near Bal- ric acid 32, water 20. — Klaproth. ft occurs 
timoire. . in nests in clay-beds. In several of the 

b Sparry iron, or carbonate of iron. Co- Shetland islands, and in river mud at Tox- 

lour pale yellowish-gray. Massive, dis- teth, near Liverpool. 

aenunated, and crystallised. The primitive , 4. Tungstute of iron. See Obes of TuKa* 

form is a rhomboid of 107". The followio|f stkw. 

ftfe some of the secondary forms:— the pn- 5, Blue ironstone. Colour indigo-blue. 

Unitive rhomboid, peifect or truncated; a Massive, and with imptessions of crystals of 

still flatter rhomboid ; tlie spherical lentieu- brown iron ore. Glimraeringi or dull, 

larform; the saddlcr^aped lens j the equi- Fracture coarse grained ^neinen. Opaque. 

Vol. 11. ^r 
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Semi-hard. Rather brittle, Sp.-^. 3.2. — taUic state. lt» constituents are, oxide of 

Klapi^oth, It loses its colour by heat; and lead 70.5, sulphuric acid 25.75, water 2-25. 

with borax forms a clear bead. Its consti- — Klaproth, It occurs in veins along* with 

tuentsare, oxide of iron 40.5, silica 50, lime galena at Wanlockhead in Dumfries-shire, 

1.5, -natron 6, water 3. It occui-s on the Leadhi Us, Pary's mine, and Penzance, 

banks of the Orange Hiver in Southern ^ '2, Pyramidal lead spar, or ycUov lead 

Africa. spar. Colour wax-yellow. Massive, cel- 

X.—Lejid Ohep. lular, and crystallized. Its primitive form is 

1. Galena or lead-glance, a pyramrd, in which the angles are 99*^ 40' 
Hexahedral galeiia, and 13 1*^45'. Its secondary forms are, the 
§ 1. Common. Colour fresh lead-gray, pyramid variously truncated,' on the anfi-les 

Massive, imitative, and crystallized in cubes, and summits, and a regular eight-sldea ta.> 
octohedrons, rectangular four-sided prisms, ble. Lustre resinous. Cleavage fourfbl<l- 
broad unequiangular six-sided prisms, six- Frutiture uneven. Translucent, As hard 
sided tables, and three-sided tables. Specu- as calcareous spar. , Brittle. Sp. gr. 6,5 to 
lar splendent, to glimmering. Lustre me- 6.8. — JlfoA*. (5.706, IJatchettJ, Its.con- 
taUlc. Cleavage hexahedral. Frag^ients sVituenl§ are, oxide of lead 58.4, molybdic 
cubical. Harder than gypsum. Sectile and acid 38, oxide of iron 2*08, siHca 0.28. — 
frangible. Sp. gr. 7. to 7.&, Before the HatcUett. It occurs at Bleiberg in Carinthia. 
blow-pipe itflies in pieces, then melts, emit- § 3. Prismaiic lead spar^ or red lead sptir, 
tmg a sulphureous odour, while a globule Colour hyacinth-red. Crystallized, in long 
of lead remains. Its constituents are, lead slightly oblique four-sided prisms, variously 
83, sulphur 16.41, silver 0.08. — Westrwnb, bevelled, acuminated or truncated. Splen- 
It occurs in beds, &c, in various mountain dent, adamantine. Fracture uneven. Trans- 
rocks. At I^eadhills in Lanarkshire, &c. luceiU. Streak between lemon-vellow and 
Nearly all the lead of commerce is obtain- orange-yellow. Harder than gypsum. Sec- 
ed from galena. The ore is roaStecl and tile. Easily frangible. Sp.gr. 6.0 to 6.1. 
then reduced with turf. Before the blow-pipe it crackles and melts 

§2. Compact galeiia. Colour somewhat into a gray slag. It does not effefvescewitli 

darker than the preceding. Massive, shin- acids. Its constituents are, oxide of lead 

ing, metallic. Fracture fiat conchoidal. 63.96, chromic acid 36,4. — Vauqnelin, It 

Streak more brilliant. It consists of siil- occurs in veins in gneiss in the gold mines 

phuret of lead, sulphuret of antimony, and of Beresofsk in Siberia. 

a small portipn of silver. It is found at § 4. JRhomhdidal lead spw\ 

Leadhills in Lanarkshire, in Derbyshire, &c. a. Green lead spar. . Colour, grassy-green. 

§ 3. Friable galena. Colour dark fresh Imitative or crystallized. The primitive 

lead-gray. Massive and in thick flakes. Sec» form is a di-rhomboid, or a flat equiangular 

tile. It is found only around Freyberg. double six-sided pyramid. The secondary 

Blue lead. Colour between very djirk forms are, the equiangular six-sided prism, 

indigo-blue and dark lead-gray. Massive, variously truncated and acuminated. Splen- 

and crystallized in regular six sided prisms, dent. Fracture uneven. Translucent. Some- 

Feebly glimmering. Soft. Sectile. Sp. times as hard as fluor. Brittle. Sp, gr. 69 

gr. 5.461. It is conjectured to be sulphu- to 7.2. It dissolves in acids without efferves- 

ret of lead, intermixed with phosphate of cence. Its constituents are, oxide of lead 80, 

lead^ It occurs in veins. It has been found phosphoric acid 18, muriatic acid 1.62, ox- 

in Saxony and France. ide of iron, a trace. — Klaproth, It occurs 

Cobahic gxdena. Colour fresh lead-gray, along with galena at Leadhills, and Wan- 
Minutely disseminating in exceedingly small lockhead ; at Alston in Cumberland, &c. 
<;r}'stals, aggregated in a moss-like form. b. Br<fivn lead spar. Colour, clove-brown. 
Shining and metallic. Scaly foliated. Massive and crystallized ; in an equiangular 
Opaque. Soft. Soils feebly. It commu- six-sided prism; and an acute double three- 
jiicates a smalt-blue cploiir to glass of bor sided pyramid. Glistening, resinous. Feebly 
rax. It occiu'S near Clausthal in the Hartz. translucent. Streak gppayish-white. Brittle. 

2. Lead spar. ' Sp. gt. 6.91. It melts before the blow-pipe, 
^ 1. Tri-prisinatic had sfmr, or sulpJiate of and during cooling, shoots into aciciilar 

lead. Colours yellowish and grayish-white. - ct-ystals. It dissoHes without effervescence 
Massive and crystallized. In the primitive in nrti'ic acid. Its constittients are, oxide of 
form the vertical prism is 120^. The prin- lead 78.58, phosphoric acid 19.73, muriatic 
cipal crystallizations are, an oblique four- acid 1.65. It occurs in veins that traverse 
sided prism, variously bevelled or truncated; gneiss. It is found at Miess in Bohemia, 
and a broad rectahgidarfour-sitled pyramid. § 5. Di-prismatic lead spar. 
Lustre shining, adamantine. Fracture con- a, WJdte lead spar. Carbonate of lead. 
choid^l. Translucent. As hard 'as calca- ' Colour, white. Massive and cry stillized; in 
feous spar. Streak white. Brittle. Sp. ^, a very oblique four-sided prism ; an unequi- 
6.3. It decrepitates before the blow-pipe, angular six sided prism ; acute, double six- 
th-en meits, and is soon reduced to the me- sided pyramid ; oblique double four-sided 
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pyramid; long'acicular crystals; and in twin very delicate acicular crystals, and in thin 

and triple crystals. Lustre, adamantine, and long* rectangular four-sided tables. 

Fracture smaJl conchoidal. Translucent. Shining and splendent. Soils strongly. Soft. 

Refracts double in a high degree. Harder Brittle, it occuis in t]>e Westerwald. 

than calcareous spar. Brittle. Sp. gr. 6.2 to b, Itadiateil. Colour, dark »'. eel-gray. 

6.6. It dissolves with efiervescence in imiri- Massive, imitative, and crystallized. The 

atic and nitric acids. It yields a metallic primitive form i^ an ohlique ibur^sided 

globule with the blow-pipe. Itsconstituents prism, in which the largest angle is about 

are, oxide of lead 82» carbonic acid 16, water 100**. Stcondary forms are, the primitive 

2. — Klaproth, it occurs in veins at Lead- bevelled, or acuminated, or spicular crys- 

hills in Lanarkshire. tals. Cleavage prismatic* Streak dull black. 

b. Black lead apar. Colour, grayish-black. Soils. Soft. Brittle. Sp. gr. 4.4 to 4.8. 
Massive, cellular and seldom crystallized, in Shining and metallic. Its constituents are, 
very small six-sided prisms. Splendent, me- black oxide of manganese 90.5, oxygen 2.25, 
tallo-adamantine. Fracture uneven. Streak water 7. —Klaprnih, It occurs in the vici- 
whitish-gray. Its constituents are, oxide of nity of Aberdeen, in Corn vi all, Devonshire, 
lead 79, carbonic acid 18, carbon 2. — L(tm- Uc, 

padius. It' occurs in the upper part of veins, c FoUpted, Colour between steel-gray 

at Leadhills, &c. and iron-black. Massive and ci^stallized in 

c. Earthy lemd ttpar. Colour, yellowish- short oblique four-sided prisms. Shining, 
gray. Massive. Glimmering. Opaque, metallic. Cleavage prismatic. Fracture un- 
Streak, brown. Very soft. Sp. g^. 5.579. even. Other characters, as above. Sp. gr. 
Us constituents are, oxide of lead 66, car- 3.742. It is found in Devonshire. 

bonic acid 12, water 2.25, silica 10.5, aln*- d. Compact. Fracture even, or flat con- 
mina 4.75, iron and oxide of manganese 2.25. choidal. Sp. gr. 4. to 4.4. Other charac- 
— John. It is found at Wanlockhead. ters ay preceding. Its constituents are, yel- 
Comeou9 lead ore^ or muriate of lead, low oxide of manganese? 50, oxygen 33, 
Colour, grayish-white. Crystallized, in an barytes 14, silica 1 to 6. Analysis doubtful, 
oblique four-sided prism, variously trun- It occurs at Upton Pyne in Devonshire, 
cated, bevelled, and acuminated. Splendent e. Earthy. Friable. It consists of semiV 
and adamantinCi Cleavage threefold. Frac- metallic feebly glimmering fine scaly parti- 
ture conchoidal. Transparent. Soft. Sec- cles, which soil strongly. It occurs in the 
tile and easily frangible. Sp. gr. 6.065. It mine Johannis in the Erzegebirge. It tin- 
melts into an orange-coloured globule. Its ges borax purple ; and effervesces with mu- 
constituents are, oxide of lead 85.5, muriatic riatic acid, giving out chlorine. These five 
acid 8.5, carbonic acid 6. — Klaproth, It is kinds occur in granite, gneiss, &c. either in 
found in Cromford-level near Matlock in veins or in large cotemporaneous masses. 
Derbyshire. § 2. Bla^k manganese ore, 

Arseniate of lead, a. Compact, Colour, between bluish- 
§ I. Reniform. Colour reddish-brown, black and steel-gray. Massive, imitative. 
Shining. Fracture conchoidal. Opa(j^ue. and in curved lamellar concretions. Glim- 
Soft and brittle. Sp. gr. 3,933. It gives inering and imperfect metallic lustre. Frac- 
out arsenical vapours with the blow-pipe, ture conchoidal. Streak shining, with co- 
It colours glass of borax lemon-yellow. Its lour unchanged. Semi-hard. Brittle. Sp. gr. 
constituents are, oxide of lead 35, arsenic 4.75. 

acid 25, water 10, oxide of iron 14, silver b. Fibrous. Massive, imitative, and in 

1.15, silica 7, alumina 2. Itis found in Siberia, delicate scopiform concretions. Fragments 

§ 2. Filamentous, Colours, green or yel- cuneiform and splintery. Its other charac- 

low. In acicular six-sided prisms, or in silky ters as above. It yields a violet-blue glass 

fibres. Slightly flexible and easily frangable . with borax. It occurs in veins in the Erze- 

Sp. gr. 5.0to 6.4. Its constituents are, ox- gebirge. It yields a good iron; but acts very 

ide of lead 69.76, arsenic acid 26.4, muriatic poweifully on the^ides of the furnace. It 

acid 1.58. — Gregor, It occurs in Cornwall, is called black hematite. 

§ 3. Earthy arseniate. Colour, yellow. In c. Foliated. Colour brownish-black. Crys- 
crusts. Friable. It occurs at St. Prix in tallized sometimes in acute double four- 
France, sided pyra^iids. Shining. Cleavage sin- 
J^ative miivum. Colour scarlet-red. Mas- gle, and curved foliated. Streak dark red- 
sive, amorphous, and pulverulent. It is found dish-brown. Brittle. It is supposed to con- 
in Grassington-moor, Craven. Mr. Smithson sist of iron and manganese, 
thinks this mineral is produced by the de- § 3. Scaly broxon manganese ore. Colour 
cay of galena or lead-glance. between steel-gray and clove-brown. In 
XL — Mancakksk Ores. prusts. Massive and imitative. Friable. 
1, Prismatic manganese ore. Composed of shining scaly particles. Soils 
§ 1. Gray manganese ore, strongly." Feels gi^asy. It gives to glass 
a. Fibrous gray numganese ore. Colour, of borax, an olive-green colour. It occurs 
dark steel-griiy. Massive, imitative, and m in drusy c&viUes in brown hematite* It is 
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foun^ ne^r Sandlodse in Mainland^, one of § 1* Sluid^ <a aendjlvid anuagan. Ct>- 

tAe Shetlands. lour tin- white. In roundish portions ; an<l 

4. Jitcmganese-hlend':. crystallized, in a rhontboidal dode^hedron, 
^Prismatic, Colour, iron-black. Massive, rarely perfect. Splendent. When cut, it 

in distinct concretions, and sometimes crys- emits a creaking* sound. As hard as talc* 

tainted. Primitive form, an obKque four- Sp- gr. 10.5. Its constituents are, mercury 

S\ded prism, which becomes variously modi- 74, silver 25. It is found at Deux-Ponts. 

iied by truncations on the lateraf edges. § 2. SoUd amalgam. Colour, silver-white. 

Lustre splendent, and semi-metallic. Streak Massive and disseminated^ Fracture flat 

greenish. Harder than calcareous spar, conchoidal. As bard as gypsum. Brittle. 

Easily frangible. Before the blow-pipe it Creaks strongly when cut. Sp. gr. 10.5. 

fives out sulphur, and tifiges ^orax violet- The mercury flies oif before the blow-pipe. 

lue. Its constituents are, oxide of manga- Its constituents are, mercury 74, silver 25. 

nese 82, sulphur 11. 5,. carbonic acid 5. — — Heyer, Mercury 64, silver o6. — A7a/H 

Klaproth. Oxide of manganese 85, sulphur roth. It is found in Hungaxy, the Deux,* 

tS.-^VoMqueUn. It is found in Cornwall. . Ponts, &c. 

5. Phosphate of manganese. Colour, 2. Cinnabar^ or prismatO'rhpnboidal rubff* 
brownish-black. Massive and disseminated, blende. 

OUsteningl Fracture flat conchoidal. Semi- a. Dark red cinnabar. Colour cochineal- 

transparent, in splinters. Scratches glass, red. Massive, disseminated, imitative, and 

Stream yellowish-gray. . Brittle. Sp. gr.3.5 crystallized. Primitive form a fbomboid. 

to 3.7. it is fusible into a black enamel. Secondaty forms; a regular six-sided prism. 

Its constituents are, oxide of manganese 42, an acute rhomboid and a 8ix<«ided ta- 

oxide of iron 31, phosphoric acid 27. It ble. Splendent, adamantine. Translucent, 

occurs in a coarse granuUu* granite at Li- Streak scarlet-red, shining. Harder than 

mog'es in France, gypsum. Sectile and easily frangible. Sp. 

6. Jihomboida} red manganese, , gr. 6.7 to 8.2. It melts, and is volatilized 

a. FoBated, Colour, bright rose-red. With a blue flame, and sulphureous odour. 
Massive, imitative, and crystallized in rkom- Its constituents are, roei*cury 84.5, sulphur 
boids. Shining, pearly. Cleavage rhora- 14.75.^ — Klapi'oth. 

boidal. Translucent on the edges. Hard- b. Bright red cinnabar. Colour bright 
ness between fluor and calcareous spar, scarlet-red. Massive, and in delicate fibrous 
Brittle. Sp. gr. 3.3 to 3.6. Before the concretions. Glimmering and pearly. Frac- 
blow-pipe it first becomes dark brown, and ture earthy. Opaque. Streak, shining, 
then melts into a reddish-brown bead. Its Soils. Friable. It occurs in rocks ^clay- 
constituents are, oxide of manganese 52.6, slate, talc-slate, and chlorite-slate ; in veins 
silica 39.6, oxide of iron 4.6, lime 1.5, vola- at Horzowitz in Bohemia; at Id]:ia, &g. 
t3e ingredients 2.75. — Berzelius, It occurs c. Biapatic cinnabar. 
in beds of specular iron ore in gneiss hills in § 1* Compact, Colour between cochineal- 
Sweden and Siberia. The specimens of the red and dark lead-gray. Massive. Glim- 
latter are cut into ornamental stones. tiaering and semi-metallic. Streak. shini|!|^. 

b. Fibroits. Colours, rose-red and flesh- Opaque. Soft- Sectile. Sp. gr. 7.2. Its 
red. Massive and in distinct prismatic fi- constituents are, . mercury 81.% sulphur 
brous concretions. Glistening and pearly. 13.75, carbon 2.3, • silica 0.65, alumina 
Fragments splintet*|r. Feebly translucent. 0.55, oxide of iron 0.2, copper 0.02, water 
It occurs in Traasyhania and Hungary. 0.73. • 

c. Cdtnpaet. Colour, pale rose-red. Mas- § 2. Slatif inercuviol hepatic ore. Colour 
siv'e orreuiform. Ghmmeririg. Sp.gr. 3^3 as above, but sometimes approaching to 
to 3.9. Its constituents are, oxide of man- black. Massive, and in roundish concre- 
ganese 61, silica 30, oxide of iron 5, alumi- tions. Lustre shining, semi-metallic. Fraci 
na 2.-^jLampad. It occurs at Kapnik in ture curved slaty. Most easily frangible. 
Trahsylvania. . ^ , Streak cochineal-red, inclining to brown. 

' Pitchy iYon ore may be regarded as a Rather lighter than the compact. It occurs 

phosphate of manganese. in considerable masses in slate-clay and hi- 

XII. MsacuRT Obes. > . tuminous shale. It is most abundant in 

1. JVcft've mercury, Idria. . . » 

a. Fluid mercury. See MEncmiT. It 3. Corneous mercury^ or Aoiti quicksilver. 

occurs principally in rocks of the coal for- Pyramidal coi^eous mercury. Colour 

mation, associated with cinnabar, corneoua ash-gray. Vesicular, with interior crysialli- 

mercury, &c. Small veins of it are rarely zations ; which are, a rectangular fouTrsided 

met with in primitive rocks, accompanied . prism, variously acuminated, and- a double 

with native silver, &c. It is found at Idria, four-sided pyramid. Crystals very minute. 

in the Friaul ; Niderslana in Upper Hunga- Shining, aoamantine. Cleavage sing^. 

ly; in the Palatinate ; J)eux-Ponts, &c. Faintly tianslucent. Soft. Sectile and eatify 

6. Jhdecahedral mercury, m ntUive amaU frangi&le. It is totally volatilized before the 

S^*!^' blow-pipe, with a garlic smell. It is soluble 



intirater, asid the solution mixtdl i^tb lime- Letd&ill^ 9X Alva in Stii^mpdiutv 9x4 m 

water* gives an orange-coloured precipitate. Saxony. It consists of osdde of nickel 6f, 

Its constituents ate, oxide of mercury 76, oxide of iron 23.2, water 1,5, loss 8^.— 

muriatic acid 16.4^ sulphuric acid 7.6 — LampatUw. 

KlapTQth, It occurs in Bohemia, &c. XV.— Palladiuji Ohe. 

Xifi. — MoLTBDEVA Ores. J^iitive pialladium. Colour pale steel-gray, 

Rhwnboidai molybdeTia. Colour fresh lead- passing into silver- white. It occurs in small 

gray. Massive, in plates, aiid sometimes grains. Lustre metalhc. Fracture diverg- 

crystallized. Primitive form is a rliom- ing fibrous. Opat^ue. Sp. gr.ll.8to 1,2.148, 

boid. Secondary figures are, a regular six- it is infusible, but on the addition of suK 

sided table, and a very short six-sided prism, phur, it melts. It forms a deep red solution 

flatly acuminated on both extremities, with nitric acid. It consists of palladium^ 

Splendent, metallic. Cleavage single. O- alloyed with a nuaute portion of platina and 

paqiie. Streak on paper, bluish-gray ; on iridium. It is found in grains along with 

porcelain, gK#enish-gray. Soils shghtly. ^raibs of native platina, in the alluvial gold 

Harder than talc! Easily frangible. Splits dbtricts in Brazil.'— ffoif/tu^ofc, 

easily. In thin reaves flexible, but not elas- XVI. — Platiita Obb. Colour very light 

tic. Sectile, approaching to malleable, steel-gray. In flat small grains. Shining and 

^eels gpreasy. Sp. gr. 4.4 to 4.6. It emits metallic. Nearly as hard as iron. Malleable, 

a sulphureous odour before the blow-pipe. Sp. gr. 17.7^ It is found in the gray silver 

It is soluble, with violent effervescence, in ore of Guadalcanal in Spain, in Choco, in 

^rbonate of soda. Its constituents are» New Granada, and in the province of Bar- 

molybdena 60, sulphur 40. — Bucholz. It bacoas. It is peculiar to an alluvial tract 

occurs disseminated in granite, gneiss, &c. of 600 leagues, where it is associated with 

Itis-found In GLenelg in Inverness-shire, at grains of native gold, zircon, spinel, quartz^ 

Peterhead, at CoryE^y at the head of Lo«h and magnetic ironstone. It. is not true^ chat 

Creran, in Cornwall, &c. this metal occurs near Carthagena, or Santa 

Mdybdena ochre. Colour sulphur-yellow. F^ or in the islands of Porto Bico and 

Disseminated and incrusting molybdena. BarbadOes, or in Peru, although theise dif- 

Friable ; dull. In Corybuy and Norway. ' ferent localities are mentioned by. authors. 

Far.mo^^6dat« 9/*fea<4 see Lbad Oass. The ^ay co/t/ber ore of Guad^eanal in Spain 

.XIV^— NisKBL Orbs. contsiDS from 1 to 10 per cent* of platina. 

1* JStmive mckeU Colour brass-yellow. XVI!.— Suveb Ores. 

In delicate capillary crystals. Shining and 1, Hexahedron ov native siVocfr, 

me^sHia&Q, Crystals rigid. Brittle. It con- a. Common native silver. Colour pure 

sists, according to Klaproth, of niol^el, with silver-white. Disseminated^ in plates or 

a small quantity of cobalt and arsenic. It membranes, imitative, and crysudlized; in a 

occurs in veins is gneiss, in Saxony. , cube ; octohedron ; tetrahedron ; rhpnk!i>oidal 

.2. J^ickel pyrites, or copper mckeL d^6Qvi!tMtdToii\ leucite.fbrm; andmx-sided 

JPrismatic nickel pyrites. Colour copper- table. Cxystals microscopic. Shining an<i 
red, becomingblack. Massive, disseminated^ 'metallic. Fracture fine hackly. Streak 
imitative, and crystalliBed, in oblique four- splendent. Harder than gold, tin, lead ; 
sided prisms. Shining, metallic. Harder but softer than iron,, platina, and copper, 
than apatite. Rather diflScultly frangible. Perfectly malleable. Flexible, and difficultly 
Sp. gr. 7.5- to 7 J. It emits an arsenical frangible. Sp.gr. 10 to 10.4. Its consti-. 
vapour before the blow-pipe, and then fuses tuents are, metallic silver ^, nsietallic anti- 
into a dark scoria, mixed with metallic monyl, with a -trace of copper and arsenic, 
grains. It yiejdis a dark green solution with — -/oAts. It occurs princip^Iy in veins in 
nitro-muriatic acid. Its constituents are primitive mountains. In granite in the 
luckel and arsenic, with accidental admix- Brzegebirge. In gneiss and mica-slate in 
tui^s of cobalt, iron, and sulphur. It gene- Saxony, Bohemia, and Norway. In clay- 
rally occurs in primitive rocks. It is found slate in Ireland. In clay-porphyry at Alva» 
in small quantities at Leadhills and Wan- in the Ochil Hills, Stirlingshire^ For a cor 
lockhead, and in the coal field of Linlith* pious list of localities, see Jameson's Miner' 
gowshise. ' tdogy. 

BlacK nickel. Colour dark grayish'black. b, Ariferow native silver. Colour bO- 

Jvlas^v^ and in crusts. Dull. Earthy frac- tween brass-yellow and silver^white. Dis- 

ture. Soft. Streak shining- Soils slightly, geminated, in membranes, and crystallized in 

It forms aU appie-^een coloured solution cubes. Its sp. gr. is greater than that of the 

with mtric acid, which lets fall a white pre- preceding. Its constituents are, silver 7i2^ 

cipitate with arsenic acid. K occurs in gold 28. — Fordyce.. It occurs in veins in 

veins that traverse bituminous marl-slate primitive rocks at Kongsberg in Norway, 

at Riegeisdorf. ■ 2. Silver-glance^ or vitreous diver, 

mAcI ochre. Colour apple-green. In an ^ I, Hexkahedral, 

efflorescence: Dull. Fracture splintery. a. Compact. Colour dark blackish lead* 

Soft. Feels meagre. It ^ves to glass of gray* Massive, imitative, and crystallized; 

bor»x a hyacinth-red colour, it occuis at in a cuhe, octohfidroii» rhomboldal dodeca- 
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hedrofi, amd double eigfat-stded pyramid, slate in the Hartz. See DoDSCJLBxmiAL Airn 

Glistening, metallic. Cleavage rhomboidal. timokt. 

Harder than gypsum. Completely mallea- 6. Arsenical silver. Colour on the fresh 
ble. Flexible, but not elastic. Difficultly surface, tin-white, which tarnishes g^yish- 
frangible. ' Sp. gr. 5,7 to 6.1. Before the black. Massive, and reniform. Fracture 
blow-pipe it loses its sulphur, and a bead of small-grained uneven. Harder than anti- 
pure silver remains. Its constituents are, monial silver. Streak shining. Sectile, and 
silver 85, sulphur lS,^^JKlaproth, It is one easily frangible. Sp, gr. 9.^. Before the 
of the most frequent of the ores of silver, blow-pipe the antimony and arsenic are vo- 
lt occurs in mica slate, clay-slate, gray wacke, Utilized with a garlic smell; whileaglo- 
and seldomer in g^nite. It is found in Corn- bule of silver remains, which is more or less 
wall. pure. Its constituents are, arsenic 25, iron 

b. Earthy. Colour bluish-black. In crusts. 44.25, silver 12.75, antimony 4. It general- 
Friable or solid. Dull. Feebly translucent, ly occurs along with native arsenic. It is 
Streak shining, metallic. Soils a little, found in the Hartz. 

Easily frangible. Sectile. It is easily fused 7 » JBwmiuhic silver. Colour p^]e\tAd-grsiy. 

by the blow-pipe. It isa sulphuret of silver. Disseminated, and rarely crystallized in ca- 

-§ 2. Rhomboidal silver-glance. Colour be- pillary crystals. Glistening and metallic, 
tuireen iron-black and blackish lead-gray. Soft. Sectile. Easily frangible. Its constitu- 
CrystalUzed. Primitive form, a rhomboid, ents are, bismuth 27, lead 33, silver 15, iron 
Secondary figures; an equiangular six-sided 4.3, copper 0.9, sulphur 16.3 — Kiaproth. It 
prism, an equiangular six-sided table, and hasbeen found only in the Friedrich-Chris- 
a double six-sided pyramid. The tabular tianMinein the Black Foredt, in veins^in 
crystals often intersect each other, forming gneiss, 
cells. Highly splendent, and metallic Soft. 8. R-uby-blende, 
Sectile, Easily frangible. Sp. gr. 5.7 to 6. 1.' ' § 1. Rhomboidal ruby-blende* 
It melts with difficulty. Its constituents are a. Darh red silver. Colour between co- 
silver 66.5, sulphur 12, antimony 10, iron 5, chineal-red, and dark lead-gray. Massive, in 
copper and arsenic 0.5, earthy substances membranes, and crystallized. Prim, form, a 
1.0. It occurs in gneiss, &c. It is found in rhomboid of 109° 28'. Secondary forms, an 
the district of Freyberg. equiangular six-sided prism, variously trun- 

S. White silver. Colour very light iead- cated and acuminated; and an equiangular 
gi*ay. Massive, disseminated, and always as- double six-sided pyramid, splendent and 
sociated with lead-glance. Glistening and adamantine. Cleavage rhomboidal. Semi- 
metallic. Fracture even. Soft. Sectile. transparent. Streak cochineal-red. Harder 
Easily frangible. Sp. g^. 5.3 to 5.6. Before than gypsum. Sectile. Easily frangible. Sp, 
the blow-pipe it melts and partly eva-poi-ates, gr. 5.2 to 5.7. Before tlie blow-pipe, it first 
leaving a bead of impure silver, surrounded decrepitates, then melts with a slight effer- 
by a yellow powder. Its constituents are, vescence, leaving a globule of alver. Its 
lead 41, silver 9.25, antimony 21.5, iron 1.75, constituents are, silver 60, antimony 20.3, 
sulphur 22, alumina 1, silica 0,75. — Klaproth. sulphur 14.7, oxygen 5. — Klaproth, It oo- 
It occurs in gneiss. It is found near Frey- curs in veins in gneiss, &c. It is found in 
berg. the silver mines of Kongsberg, and in those 

4. Gray silver o)i carbonate of siher. Co- of the Hartz., 

lour ash-gray. Massive and disseminated. § 2. Light red silver. Colour cochineal- 
Glistening. Fracture uneven, ^oft. Streak red* Streak aurora^red, passing into cochi- 
more shining. Brittle. Heavy. Easily re- neal-red. Sp. gr. 5.5 to 5.9. In other re- 
duced before the blow-pipe. Its constituents spects, as preceding. Its constituents are, 
are, silver 72.5, carbonic acid 12, oxide of silver 54.27, antimony 16.3, sulphur 17.75, 
antimony, and a trace of copper 15.5- — Selb, oxygen 11.85. — Vauquelin. Tt occurs at An- 
It occurs in veins that traverae granite in dreasberg in the Hartz. 
the Black Forest. XVUl. — Taktalum Ores. 

5. Antimomal silver. Colour, .between 1. Prismatic tantalum ore. Columhite of 
silver-white and tin- white. Massive, dissem- Hatchett. Colours grayish and brownish- 
inated, in distinct concretions, and crystal- black. Massive, disseminated, and crystal- 
lized ; in a rectangular four-sided prism, lized in oblique foui^sided prisms. Semi* 
in an unequiangular six-sided prism, an^ a metallic adamantine lustre.' Fracture coarse- 
djouble six-sided pyramid, truncated on the grained uneven. Opaque. As hard as feld- 
apices. Surface of the prisms, longitudinal- spar. Difficultly frangible. Sp. gt. 6.0 to 
\y streaked. Splendent, metallic. Cleavage, 6.3. It does not fuse with glass of borax, 
octohedral. Hardness, between calc and Its constituents are, 

fluor spar. Sp. gr. 9.4 to 10. The antimony tVollaston. 

is volatilized before the blow-pipe, and sil- oxide of tantalum, 85. 80 

ver remains on the charcoal. Its constitu- oxide of iron, 10 15 

ents are, silver 78, antimony 22— Fawjifeffn. oxide of manganese, 4 5 

It .occurs in veins in granite, and graywacke. Finland. N, American, 

lnth^first,at AltwolfachinSuabia; inclajr. . • . - orColumbite. 
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It occurs in a coarse red granite in Fin- to 5.8. Its constituents are, tcAlurium 44.75, 

land, and in Massachueett's Bay, in North gold 26.75, lead 19.5, silver 8.5, sulphur 

America. O.5.— iK'/o/wo/A. It occurs in veins in por- 

2. Yttrotantalite. Colours iron-black and phyry at ^/aygag, in lYansylvania. 

yellowish-brown. Imbedded in angular X^. — Tin Okks. 

pieces, and crystallized in oblique four- 1. Pyramidal tin ors, 

sided and in six-sided prisms. Uesinous, § 1. Common tin ore, or Onstwie. Colour 

metallic lustre. Fracture conchoidal. O- blackish-brown. Massive, disseminated, but 

paque. Scratches glass. Streak gp*ay-co- mostfrequeiitly crystallized. Primitive form, 

loured. Easily frangible. Sp. gr. 5.4 to 5.88. a double four-sided pyramid, in which the 

It decrepitates, but does not fuse with the angles are 13v>^ 36^ and 67** A3f. Secondary 

blow -pipe. Its cc^stituents are, oxide of figures are, the primitive truncated ; arec- 

tantalum S7, yttria 2UJ25, lime 6.25, oxide tangular four-sided prism, variously trun^ 

of iron 2,5, oxide of uranium 0.5, tungstic cated or acuminatea, and twin crystals, 

acid 8.25. It occurs along with gadolinite in Splendent, and adamantine. Fracture un- 

abed offlesh-i*edfeldspar in gneiss at Ytter- even. From semi-transparent to opaque, 

by in Sweden. Streak grayish- white. As hard as feldspar, 

^iX, ^Tkllubiuh Oees. sometimes as quartz. Easily frangible. Sp. 

1. BexahednU or naUi^e tellurium. Colour F* ^;^ ^^ '^'^' before the blow-pipe it de- 
tln-white. Massive, disseminated, arid in crepitates, and becomes paler, and is re- 
rectangular four-sided prisms, acuminated ^^<^^^ ^^^"f metallic state. Its constituents 
with four planes. Shinmg, metallic. Cleav- are. tin 77.5, iron 0.25; oxygen 21.5, silica 
age hexahedral. As hard as gypsum. Ra- 9'^^ It occurs m granite, gneiss, &c.; and 
thcr brittle. Sp. gr. 6.1 to 6.2. It melts as ^n an alluvial form, m what are m Cornwall 
easily as lead, emits a thick white dmoke. c&Wed stream -worhs. There are only three 
and bumsswith a light green colour, and a ^^ distncts m Europe ; Cornwall, which is 
pungent acrid odour, like that of horse- ^% «f «* considerable ; the Erzegebirge; 
iadish. Its constituents are, tellurium and Monte Rey, m Galhcia. 

92.55, iron 7.2, gold 0.25. It occurs in veins , f t ""*? ^''* f^i or wMrf-ft«. Colour 

ingraywacke,atFatzebay,inl'ranfiylvania, ha»r-brown. In rolled and imitaUve shapes. 

and in Norway. . GhsXemns. Ol^^que. Softer than common 

o « • ^' 17 J A u ' n 1 u tinstone. Streak gray, mchning to brown 

2. PrumaHc black teHnnum, Co\o^^^ B,ittle g 6^ Its constituents are, 
tween blackish lead-gray and iron-black, oxideof tln9l, oxide ofiron 9.-ra«}Wi«. 
Massive, m flakes, and crystaUized. Primi- j^ ^^^^^ ^^ ^^^^ stream-tin. 

tive agure, an obhque four-sided pnsm. 2, TinpyHtes. Colour between steel-gray 

Secondary forms are, an obhque four-sided ^^^ brass-yellow. Massive and disseminat- 

tabe, a six-sided table, an eight^ided ^d. Glistening and metallic. Fracture uii- 

tahlc, and an acute double foiir-sidedpy. ^^^^ Yields easily to the knife. Brittle, 

ramid. Splendent and metallic. Frag- gp. gr. 4.35. Not magnetic. Before the 

ments tabular. Harder than talc. SecUle. blow-pipe it exhales a sulphureous vapour. 

Soils shghtly. The thm leaves and tables ^^^ ^^j^^ ^^^^^^ ^^ consUtuents are, tin 

are flexible. Sp. gr. 7.0 to 7.2. ft meits 34^ copper 36, iron 3, sulphur 25, eartlw 

very easily before the blow-pipe. Its con- j^atter %-^Klaproth. It has been found onfy 

stitnents are teUunum 32.2, lead 54. gold9, j Cornwall, in granite, at St. MicliaeFs 

sulphurs, copper 1.3, silver 0.5. — Klaproth. Mount. 

It is worked for the gold it contains. It is XXT.--Titawiijt« Oris. 

found at Naygag, in Transylvania. i Primatic titanium ore, or itphene. , 

3. Prismatic gold glance* a. Common sphene. Colours, reddish, ycJ- 
^ 1. Graphie gold glance, ot tellurittm. lowish, and reddish-brown. It occurs in 

Colour steel-gray. Massive, in leaves and granular concretions, and cr}'8tallized in the 
crystallized. Primitive form, an oblique following forms : A low very oblique four- 
four-sided prism. Splendent, metallic sided prism, bevelled or truncated ; a broad 
Cleavage prismatic. Fracture flne-gnuned six-sided prism ; a rectangular four-sided 
uneven. As hard as gypsum. Brittle. Soils prism; an oblique double four-sided pyra- 
slighUy. Sp. gr. 5.7 to 5.8. Before the blow- mid. Shining and adamantine. Fracturj; 
pipe it bums with a green flame, and is vo- imperfect conchoidal. Streak grayish or 
Utilized. Its constituents are, tellurium 60, yellowish-white. Harder than apatite. Brit- 
ICold 30, silver 10. It occurs in porphyry in tie. Sp. gr. 3.4 to 3.6. Before the blow* 
Transylvania. pipe it is fusible with difliculty into a brown- 
§ 2. YelloToffold glnnce, or yellono tellurU ish-black enamel. Its constituents are, «x- 
tim. Colour silver-white, inclining to brass- ide of titanium 46, silica 36, lime 16, water 
yellow. Disseminated and crystallized, in 1.— Klaproth, It or.curs in the syenite of 
four-sided acicular prisms, which are rare. Crifile, and other hills in Gallpway ; in the 
Splendent, metallic. Cleavage prismatic, syenite of Inveraray ; on the south side of 
Fracture small-grained uneven. Sp.gr. 5.7 Loch-Ness; the granite of Aberdeen; th*- 
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trevike (^ Cullodeir^ in TnveaTrem-sbire ; fu a squftre lenticular figure ; and a fiat doubtic 

tne floet2 rocks of Mid-Lotfakn ; imdat fbnr-sided pyramsd. - Shintng. Fracture 

Arendal, in Norway. unevei^. Cleavage ninefold. Translucent, 

h. FoUated spkene. Colour yellow. Mas* Harder than fluor spar. Brittle. Sp. gr. 

^ve, in straight lamellar concretions, and 6. to 6A, Its constituents are, oxide of 

qrystallized as the preceding. Lustre splen- tungsten 65, lime 31, silica 4. — Scheeie^ 

dent. Cleavage double, ij^cture imper- oxide of tungsten 75.25, lime 18.70, silica 

feet opnchoidal. translucent. It occurs 1.56, oxide of iron 1.25, oxide of manganese 

at La Portia, in Piedmont, St. Gothard, and O.TS.—Xlaproth. It occurs along with tin- 

ArendaL stone and wolfram, in Cornwall ; m Sweden ; 

2. PrismatO'pyramidtU Htdmutn ore. Saxony, &c. 

a, JRutile. Colour reddish-brown. Mas- 2. Woffratfi. 

sive and crystallized. Primitive figure, a PrismaUc xoolfram, Colourbladc* Mas- 
pyramid of 117* 2'and84*' 48^ Secondaiy sive and crystallized. Primitive form is an 
forms are, a long rectangular four-sided <^lique four-sided prism of 120^. Second- 
prism ; four-sided prism ; six-sided prism ; ary lorms are i- the obUque foor-skled prism, 
and acicular crystals. The crystals are oc* foevefied, truncated or acsminieted; and- a 
easionally carved. Splendent or glistening, twin crystal, ^liaiag. Fnu^re uneven. 
Streak brown. Translucent. Harder than Opaque. Streak<larki«ddish4)ffOwn. Har- 
apatite. Brittle. Sp. gr. 4.255.— Zowry. dfer tiian apatite. Brittle. Sp. gr. 7.1 to 
It is pure oxide of titanitnn, with a little ox- 7.4. Its constituents are, tuagittc acid 67, 
ide of iron. It occurs in the granite of oxide of manganese 6.25, oxide of iron 
Cairngorm, the limestone of Rannoch, and ISilO^ silica 1,5 -i-^VavqueUn, It occurs in 
in the rocks of Ben Gloe, where it was dis- gneiaa in the island of Rona of the Hebrides, 
covered by Dr. M*Culloch. and in Cornwall. 

b, herine. Colour iron-black. In obtuse XXIH.— 0&aviux O&ss. 
angular grains, and in rolled pieces. Splen- 1. Uran ockre. 

dent apd metallic. Fracture conchoidal. a. Friable. ■ Colour I^mon-yellow, Itoc- 

Harder than feldspar. Opaque. Brittle, curs as a coating on pitch ore. ft is com- 

Sp. gr. 4.6. Before the blow-pipe it melts posed of dull, w«akly c(Aering partides. It 

into a blackish-brown coloured glass, which feels meagre. 

is slightly attracted by the magnet. Its b, Indnrated. Colour straw-yellov. Mas- 
constituents are, oxide of titanium 28, oxide aire and superimposed. Gtomering. 
of iron 72. — Klnprothf or oxide of titanium Opaque. ' Soft. Sp. gr. 3.15. The yel.^ 
48, oxide of iron 48, oxide of uranium 2.— low varieties are pure oxide cf uranium. 
Thomswi,. It occurs imbedded in gneiss, Tlie brownish and reddish contiun a little 
and disseminated in granite sand, along with iron. It is found in Bol^emiaandSaxoay. 
iron sand, in the bed of the river Don, in 2. Jndiinaible uranium^ or pitch Qre, Co- 
Aberdeenshire. lour greenish-black. Massive, reniform and 

c, Menachardte. Colour grayish-black, in distinct concretions. Shining. Hardness 
In small flattish angular grains. Glimmering between apatite and feldspar. Opaque. 
or semi-metallic. Opaque. Brittle. Sp. Brittle. Sp. gr.6.4to 6.6.' Its constituents 
gr. 4427. It is attractible by the magnet, are, oxide of uranium 86.5, black oxide of 
Its constituents are, oxide of iron 51, oxide iron 2.5, galena 6.0, ^lica 5. — KlaprUh, It 
of titanium 45.35, oxide of manganese 0.25, occurs in primitive rocks. It is^ found in 
silica ■'^. 5. — Klaproth It is found in the val- Cornwall. 

ley of Manachan in Cornwall. 3. Uranite, or vranndca, 

3. Pyramidal titanium ore, or octohedrite. Pyramidal utHin mica. Colour grass- 
Colour passes from indigo-blue to brown, g^reen. In fisckes and crystalUzed. Primi- 
Crj'^tallized. Its primitive form is a pyra- tive form, a pyramid in which the anglesare 
mid of 97« 38' and 137*^ 10'. The follow- 95° ly and 144** 56^. The secondary forms 
ingare secondary figures} the pyramid tnin- are, a rectangular four-sided table or short 
cated on the extremities, and double four- prism, and a tour-sided table t^ariously be- 
sided pyramid, variously acaminated. Lustre veiled and ti'uncated. Shining. Cleavage 
splendent, adamantine. Cleavage fourfold, fourfold and rectangfular. Transparent and 
Translucent. Harder than apatite Brittle, translucent. Scratches gypsum, but not 
Sp. gr. 3.8 to 3.9. It is oxide of titanium, calcareous spar. Sti'eak green. Sectile. .Not 
It is found in Dauphiny. flexible. Easily frangible. Sp. gr. 3.1 to 
' XXII. — TcNGSTBS Ores. 312. It decrepitates violently before the 
1. Pyramidal tung'sten, or scheeHum. Co- blow-pipe on charcoal; loses about 33 per 
lour white. Maspive^ and sometimes crys- cent by ignition, and acquires a brass-yellow 
taHized. The primitive form is a rather acjite colour. Its constituents are, oxide ,of ura- 
double four-sided pji-amid. Secondai-y. nium, with a trace of oxide of lead 74.4, ox- 
forms are; the primitive figure bevelled on ide of copper 8.2, water 15.4.— Gj'^^or. It 
the angles ; a very acute double four-sided occurs in veins in primitive rock#. It is 
pyramid ; a flat double foor-sidcd pyramid j found in Cornwall an4 Saxony. 
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XXIV.^WosjuniTii Oris. yellowidi-brovii. Sp. g^. 4.1665. RftcOB* 

9V0»dan pyriUit* Colour lUrk tin-white. stitiientsApe* oxide of zinc 5^, iron 12,jarsea« 
la vesicular massive portions. Lustre shin- ic 5, sulphur 26, water 4. The black 
ing^anA metallic. Fracture uneven. Opaque, blende from Naygpag, besides sine, iron, and 
Harder than fluor, but softer than apatite, manganese, contains a portion of auriferous 
9 little. Sp. gr. 5.192. It contains 20 per silver. It occurs in veins in gneiss, in Swe- 
cent of wodanium* combined with sulphur, den. Saxony, &c. 

arsemVi, iron, and nickel. It is said to occur Analysis aJtd RBBucTioif of Onis. 

at Topschau m Hungary. „ , . « . , o 

XXV Ziwe Orks ^^ consulting the table of metallic preci- 

. 1. bU zinc, or rediixide a/ zinc, Cplour Pi^ants, ami studying the peculiar habitude* 
blood-red. Massive, disserama£e<l. On the ot the individual metals and earths, the reader 
fresh fractiire, ahlning. Cleavage single, jnay acquire a knowledge of the methods of 
Fracture conchoid^. Translucent on the separating them from one another, and de- 
edges. Easay scratched by the knife. Brit- termining the proportion of each. TheU- 
tle! Streak brownish-yellow. Sp.gr. 6.22. nuts of the present workpermit me to offer 
It Is soluble in the minend acids, its con- merely a short account of the best modes of 
stitaents are, »inc 76, oxygen 16, oxides of analysing a lew of the principal ores on the 
manguiese and iron ^i-^Brut, It has been »™all acale, and of reducing them on the 
found in New Jersey, North America. laij^-e. 

2. Zinc blende. ^* Awtimo»t. 

Bodecohedrai zinc blende, ^- •^«^*t'« antimony was skilftilly examih- 

a. reHaw. Wax-yeUow. and several other fd >y Klaproth, the father of accurate ana- 
c<rfour8, inclining to green. Massive, dis- Jys»s» ^ follows: On 100 grains of the pul- 
8(»iiinated, and crystafazed in oetohedrons, verized mineral, he poured strong nitric 
^ombmdal dodecahedron^ and twin crys- »cid, which attacked it with vehemence, 
tals. Splendent and adamantine. Cleavage converting it mto an oxide ; which being 
dodecahedial, or sixfold. Translucent. Re- p.recipjtable by water, he diluted the s^^^^ 
ftacts single. Streak ycllowish-gray. Har- twn with this hquid, and then filtered. The 
der than calcareous spar. BritUe. Sp.gr. clear hquid was treated with muriatic acid, 
4. to 4.2. It becomes phosphorewent by which threw down the silver present, in 
friction. Its constituents are, ?inc 64^ sul- ^^ «tate of muriate, equivalent to 1 grain of 
phur 20, iron 5, fluoric acid 4^ siUca 1, water t^e precious metal. Prussiate of potash 
h.^Berffmann. It occurs in veins, associ- then indicated J of a gram of iron. The 
ated w&h galena. It is found at Cliftbn oxide of antimony was now disaolvedmmu. 
imne, near Tyndrum, in Perthshire, also in natic acid, the solutaon dduted with wateiv 
Flintshire. Fine specimens are found in and a piece of zinc being introduced, pre- 
Bohemia. cipitated 98 grains of metallic antimo- 

b. Br^ zinc blende. ^7- Hen^e the 100 grains of native a». 

4 1. Foliated. Colour reddish-brown, .timony from Andreasberg, consisted of 
Massive, disseminated, and crystallized, in a metalhc anUmony, - 98 

rhomboidal dodecahedron, an oetohedion, a silver, - - ' . «<>« 

tetrahedron, and acicular crystals. Lustre "^^"» " * . ' "-^^ 

between pearly and adamantine. Cleavage 99.^5 

sixfold or tessular. Translucent. Streak Dr. ITiomson ha3 «Dminitted a curious 
yellowish-brown. Sp. gr. 4.048. Its con- mistake in describing this analysis. He says, 
^tuentsare, zino 58.8, sulphur 23.5, iron <«when the acid emitted no longer any 
8.4, silica 7.O.— Or. Thonuon, it occurs in nitrous gas, the mixture was diluted with 
veins and beds, in primitive and transition 'water, and thrown upon a filter. The solu- 
TOcks. It is f<Bund in the Clifton lead mine, ^Vn -waa then treated ivith nitrate of ulver. 
near Tyndram; at Cumberhead in Lanark-^. I'he precipitate yielded by reduction, 1 
shire ; at Leadhills; and in all the lead grain of silver."-^System, 5th edition, iii.j>. 
mines in England and Wales. 608. How 1 grain of silver was obtained by 

' § 2. Fibrow, Coloiir dark reddish-brown, treating the solution with nitrate of silvei^. 
Massive, reniform, and in radiated concre- it is not for me to divine, 
tions.* Glistening, inclining to pearly. 6- 2. FibrouB red antimomal ore. Rlapro^li 
paque. Its constituents are, zinc 62, iron 3, digested 100 ^prahis with muriatic acid, mi*» 
lead 5, arsenic U sulphur 21, alumina 2, wa- ed with a few drops 4>f nitrous, in a long- 
ter 4. It occurs in Huel-Unity copper mine necked matrass. There was a gray residuum 
in Cornwall. • of IJ grains of sulphur. ♦♦ The antimony 

c. Black zinc blende. Colour between contained in the solution was precipitated in 
grayish and velvet-black. Massive, dissemir the state of a white oxide, by diluting it witH 
nated, and crystallized in the same figures water, and the small portion of the metal 
•as brown blende. Shining, adamantme. still remaining in that fluid, was afterwards 
Opaque. The blood-red variety is translu- entirely thrown down by 9eans of potash, 
cent on the edges and angles. Streak dark The oxide tiius procure4 was redissplved ift 
Voii. 11. « 
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mutiitic acid, the solution dili^ed^ iiritk sit toprassiate of pot&sb, the iron. On Hie fitst 

times its quantity of water, and once more precipitate obtained by affusion of water, if 

combined with such a proportion of the same muriatic acid be digested, the oxide of anti* 
solvent, as was necessary in brcler to redis- ' niony will be taken up, and may be re^over• 

solve entirely that portion of the oxide which ed in the metallic state, by immekiiAg a 

the affused water had precipitated. After piece of zinc or iron in the muriatic solution* 

the dilute solution had, in this manner, again Laatly^ tlie sulphur may be separated from 

been rendered clear, its ingredient antimony tlie sulphate of lead by ustulatiou: 

was reproduced as metallic antimony, b^iin- Metallic antimony is best obtained frum 

mersing polished iroti in the liquor. It the sulphuret, by igniting it, after careful 

weighed, when collected, edulcomted, and ustulalion, with half its weight of crude 

dried, 67J grsuns." — Klapitoth'» Analytical tartar. The metal will be found at thebot- 

Essaygf vol. ii. p. 143. English Translation, tom of the crucible. Or the ustulated oxide. 

From the above result, and Thenard's state- mixed with oil, fat, and pounded charcoal, k 

roent of the constitution Of the oxide, Klap- to be ignited till drops of the meta} begin t» 

xotk inferred, that the mineral consisted of, appear; a)id nitre equal to 1-I6th of the 

Metallic antimony, 67.5 weight of the oxide is then to be gradually 

Oxygen, - 10.8 injected. Or we form the martial regtilus of 

, Sulphur, - 19.7 antimony (antimony containing a little iron 

and sulphur), by adding 16 ounces of the 

98 sulphXjr^t to six oui^ces of iron nails, igpited 

It is painful to be obliged again to point to whiteness in a crucible. Whentlie whole 

out a very absurd error m Di^. Thomson's are in fusion, inject gradually two ouncesof 

account of this analysis. He says, ** The pulverized nitre ; then cover the crucible, 

solution was diluted with water. The whole and urge the heat for a little. ' Seven or 

precipitated in the state of a white powder ; eight ounces of the regulus will be found at 

for potash threw nothing from the liquid." the bottom. By repeating the fusion, and 

It is hard to say whether the matter or ex- projection of nitrei twoor three times, the 

pression be here more remarkable^ Potash regulus may be brought nearer to the state 

^id tkrorof sometMng from tite liquid; and of pure metal. 

must do so, because oxide of antimony is so- In what follows, I shall confine myself to, 

luble in an excess of muriatic acid ; on which the detail of a few ingenious and exact ana* 

&ct, indeed, this and the preceding analysis lyses. 

are foimded. ' 2. BisMtrra ObbS. 

3. " Sulphuret of antimony is to be treated The following analysis of a complex me« 

with nitro-muriatic acid. The sulphur and talfic mineral by Klaprotb is peculiai-ly ib- 

the muriate of silver (if any silver be pre- structive. 

sent) will remain. Water precipitates the Examination in the humid way of the 

antimony ; sulphuric acid the lead ; and am- bismuthic silver ore from Schaupbacb, in 

mpnia the iron." — Thomeon's System, 5th the Black Forest, in Suabia. 

edition, iii. 609. This paragraph, betrays ft • (a.) Upon SOO grains of this ore, he pour* 

strs^ngeforgeffulnelssoftb'e first principles of ed three ounces of nitiic acid, diluted with 

chemistry j for, in the ftrst place, nitro- one ounce of water. The residuum being* 

muriatic acid will aci^fy a portion of the acted on with more acid, both solutions were 

sulphur, aYid theretpre the eulphur toiU not mixed, and evaporated to a small volume ; 

,remain; in the second place, a portion of during which process, there separated from 

oxide of antimony will continue combined the fluid some crystalline grains, eonsistiBg 

with the excess of muriatic acid;. and, in the of nitrate of lead^ 

lliird place, the acidified sulphur will throw • (6.) The concentrated solution had a greener 

down, at first, the lead in the state of insolu- isli colour. When afterwards diluted with 

ble sulphate, along with the muriate of sil- just as much water as was requisite to re- 

ver. dissolve that crystalline sediment, it was 

Tftlie pulverized sulphuret of antimony poured into a large quantity of water 'This 

be acted on by nitric acid, with heat, and last immediately acquired a milky appear^ 

water be afterwards added, a precipitate will ance, in a high degree, and deposited a 

fall, consisting of oxide of antimony, with white precipitate, which weighed 44^ grains, 

sulphur and sulphate of lead. Sulphate of when collected, lixiviated, and dried- in the 

silver being very soluble in dilute nitric acid, air, and proved, on further examination, to 

will remain in the liquid. Muriate of soda be oxide of bismuth, 

will throw down the silver, without affect- (c.) Into the liquor, that had been freed 

ing the lead, if the solution be hot and some* from this oxide, and was entirely clear and 

wJmt dilute. ^ The lead, if any remain, may colourless, he then dropped muriatic acid as 

then be precipitated by sulphate of soda in long as it was rendered turbid by it. The 

equivalent quantity, or by by drosulphuret of precipitate, which now fell, did not appear 

ammonia; by muriate^ of barytes, the sul- to be mere muriate of silver rfoT this reason 

phuric acid resulting from acidification of he digested it for some time with a mode- 

tlie sulphur May be ascertained; andbyfer- witely strong^ niuic acid* A considerabte 
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portiQBofit wastfaiu redis8olved,^)id left three ounces of muriatic acid, in a faeat<if 

pure horn-silver behind; which, upoQ careful ebullition; and the process was repeated 

collection, and desiccation in a brisk heat, once more with 1 jounce of the same acid, 

weigfhed 46 grains. Thus, the portion of These solutions, by means of evaporation, 

pure silver is determined at 34i grains. yielded till the end, muriate of lead in tender 

(<L ) . The nitric acid that had been aifused spicular, and like wise in broad striated crys- 
upon the precipitate obtained by the mu- tala; which, when again dissolved in the re- 
riatic (c), yrelded by dilution with much wa- quisite quantity of boiling water, then com- 
ter, 32 grains more of. oxidized bismuth ; bined with stilphuric acid, and evaporated, 
which, with the preceding 44J (6), gave to- yielded 89 grains of sulphate of lead. Thus, 
gether 76j grains. In order to ascertain the the whole quantity of this sulphate, includ- 
proportion of reguline bismuth in this ore, ingthe 19 grains mentioned at (e), amount- 
he dissolved 100 grains of bismuth in nitric ed to 108 grains; fbr which, according to 
acid; and after having concentrated the so- comparative experiments, 76 grains of regy- 
lution by^ evaporation, be poured it into a line lead must be put in thecomputation. 
large quantity of water. When, of the pre- (Jt.) That portion of tlie ore examined, 
cipitate thus produced, nothing more would which still remained after all the constituent 
fall down, on adding more water he collect- parts before mentioned had been discovered, 
ed it, on the filter, washed it, and suffered consisted merely of the gray quartzose ma^ 
it tolary perfectly in the air* It then weigh- tvix ,• the weight of which, in the ignited 
ed 88 g^ins. To the water which had been state, amounted to 70 grains, 
separated from it, muriatic acid was added Therefore, tliese 300 grains of bismuthic 
by drops ; whereby a new precipitate ensu- silver ore were decomposed into 
ed, weighing 32 grains, after edulcoration 
and drying. Lead, (i) 

As, by the result of this comparative ok- Bismuth, (d) 

]^eriment, 100 grains of bismuth have, upln " Silver, (c) 

the whole, given 123 .grsdns of oxide, it fol- Iron, (/) 

• lows that tlie 76 J grains of oxide {d), ob- Copper, (g) 
tained from 300 grains of this ore, contain . Sulphur, (A) 
62^ grains of metallic bismuth. Quttrtzose matrix, (A;) 70.00 

(<?) The remaiader of the fluid was fur* — 

ther reduced by evaporation ; and in this 292.20 96.5 

process, muriate of lead separated from it in 3. Analysii o/Ckhite by Vauquelin : — 

delicate broad striated crystals. This liquor The specimen was of a slight rose colour i 

was then combined with such a quantity of and sufficiently hai*d to scratch glass. Sp. 

sulphuric acid, as was requisite to redissolve gr. 4.53. Streak grayish. It reddened with 

those ciystals, and a second time evaporated calcination, losing 12 per cent» 

to a consistence of pap. The precipitate (a.) 100 grains of this mineral, in fine 

which thence ensued, was sulphate of lead, powder, were mixed with ten times^ their 

weiG^ing 19 grains^ when duly collected^ weight of nitro-muriatic acid, and subjected 

washed and dried. to ebullition for an hour; the mixture being 

(f.) What stiU remained of the solution, diluted with water, and filtered, left on the 

after its having been freed from the lead be- filter a brown dust, which was dried and 

fore contained in it, was saturated with caus- fused with caustic, potash. The mixture 

tic ammonia added in excess. In this way, being diluted with water, and then dissolved 

a brown ferruginous precipitate was pro- in muriatic acid, evaporated to dryness, and 

duced ; which was rapidly attracted by the . redissolved in water, left a powder which, 

magnet, and weighed 14 grains, when, after when collected on a filter, washed and cal- 

previous desiccation, it had been moistened cined, weighed 17 parts ; it was pure.silex, 

with linseed oil, and well ignited. For these still slightly coloured yellow. 

• we must reckon 10 grains of metallic iron. (b.) The nitro-muriatic solution being 

(^ff,) The liquor which had been super- evaporated to dryness, and its residuum 

saturated with ammonia, and which, by its redissolved in water, left about one jjart of 

blue colour, shewed that it held copper in silex,.coloured by a little oxide of cerium, 

solution, was saturated to excess with sul- . (c.) The same solution, freed from sileXj 

phnric acid. On immersing then a piece of and united to the washings of the silex, was 

polished iron into it, two grains of copper decomposed by ammonia; the oxide of ce* 

were deposited. rium and the oxide of iron, precipitated by 

(A.) The gray residue of the ore, that was this means, were separated from the liquid 
left behind by the nitric acid (a), weighed by filtration. The oxalic acid added to this 
178 CTains. But when its sulphureous part liquid, formed a precipitate, which, by cal- 
had oee'n deflagrated, in a crucible gently cination, gave two parts of lime, 
heated, it weighed only 140 J grains. This (A) The metallic oxides united and xal- 
determines the portion of sulphur at 37 J cined, weighed 70 parts; they had a beau- 
grains, tiful reddish-brown colour. To separate the 
' (».) These 140 J grains were digested with iron from tljie ceriiua» the whole ^-as di** 
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totted In mtiritfti6 acid; the solution being* («.) tdOO gmns, f^ed in the best pfotti. 
concentrated to evaporate the excess of hie manner from the ttony matrix, were 
acid, then diluted with water, and decom- triturated, and digested at a moderate heat, 
posed by tartrate ofpotashythere was form- first with ten ounces of muriatic acid, to 
ed a veiy abundant white precipitate, which which nitric acid was gftadually added. A 
being washed tiU it contained no more violent action then took place, and the 
foreign salts, then dried and calcined, gave black colour of the powdered ore rapidly 
67 parts of oxide of cerium. disappeared. While the fluid waa yet hot, 

(e.) T^e water fro^ the washing of the it was poured tipon a filter; and the residue 
tavtrate of cerium, being united and mixed was once more digested with five ounces of 
with hydrosulphuret of potash, g^ve a pre- muriatic acid, and the whole filtered. In.& 
cipitate which became black in the air. It short time Acicular crystala were deposited 
was oxide of iron, the weight of which, af- in the solution, which was yellow, and like- 
ter calcination, was two parts. wise on the filtering paper. These cryatab 

Thus, 100 parts of cerite furnished by were covered with boiling hot water, till 
this anaJysis, they were all dissolved; after which onfy 

Silica, (a)(b) 17 the quartzose portion of the matrix and 

Lime, (c) -•-•--->- 3 some sulphur remained. 

Oxide of iron, (<0 2 (».) The sulphurous ingre^ent in the 

Oxide of cerium, (e) 67 ©re, had united into a coherent mass, and 

Water and carbonic acid, by estimate , 12 could therefore be easily removed from the 

100 earthy residue. Its weight waa 17^ gnuns. 
4. CoFPBR Ores. Analysis of Siberian Burned on a moderately heated caloining 
malachite, by Rlaproth: — test, it left 3^ gfrains of blackish residuum, 

(rt.) 100 grains of malachite reduced to which was dissolved in muriatic acid and 
powder by trituration, were dissolved in ni- ^ed to the foregoing solution. Hence the 
trie acid; which was effected without leav. quantity of sulphur was 14 grains, 
ing any residue. The solution had a bright (c.) That portion of the matrix which 
blue colour ; and waa saturated to excess consisted of white grains of quartz, weighed 
with ammonia ; but the precipitate pro- in the dry state 440} grains. This being 
duced was entirely and without tardiness mixed with four times its quantity of car- 
redissolved by the excess of the alkali, bonate of potash, was melted to vitrifaction. 
This shewed that the malachite here ex- On 'breaking the crucible, a few globules of 
amined was perfectly free from iron, and silver were found dispersed ; which, how* 
similar admixtures. ever, could not be well collected. But froth 

(b.) He combined 100 grains of triturated another experiment, to be mentioned in the 
malachite, with a sufficient quantity of sul- sequel, it resulted, that this Mftwr may be es- 
,phuric acid, previously diluted with five timated at 2§ grains. Whence, since in the 
parts of water, and accurately weighed to- present case, it was in the state of muriate, 
geiher with the vessel. Afler the maTa- 3} grains are to be subtracted, so that of the 
chite had been wholly dissolved, which above stated weight 437 gfrains remsun. 
was effected gradually, and with a moder- (rf.) The solution (a), from which,fon ad- 
ately strong effervescence, the loss of weight dition of the edulcorating water, a white tel- 
occasioned by the carbonic acid gas, that luric oxide fell down in a great quantity, 
was extricated, was found to consist of 18 gr. was concentrated by evaporation; during 
(c.) 100 grains of the same powdered ma- which process that precipitate again en- 
lachite, were ignited at a moderate heat in tirely dissolved. On the other hand, nume- 
a covered crucible. The black residue had rous crystals of muriate of lead were de- 
lost 29i grains in weight. If from these be posited from the liquor, even while warm ; 
subtracted 18 grains for the carbonic acid, which being taken out, the evaporation was 
the remaining 11} grains of loss will con- carried on as long as any more of them ap- 
ftst of water. peared. These crystals, when collected, 

id.) And lastl^r, 100 grains, which had were carefully rinsed, by dropping upon 
been dissolved in dilute sulphuric acid, and them muriatic acid, and highly dried. They 
precipitated by zinc, yielded 58 grains of weighed330grains, equivalent to 248 grains 
pure copper. of lead in the metallic state. 

,, '" .?.^"?^^"^"p®,_?^ *««? experiments, (<.,) After the concentrated solution bad 
the Siberian malachite consists of been thus freed from lead, he diluted it a 

Copper, 58 little with water, and added a large quantl- 

Carbonic acid, 18 ty of spirit of wine, as long as any white 

^yg"*"* 12.5 precipitate fell. The mixture having stOod 

Water, 11.5 for a while in a gentle warmth, that precipi- 

-— - tate was collected on the filter, edulco- 

100.0 rated with ardent spirit, redissol\^ed in mu- 

5; Gold Onus. A very instructive analy- riatic acid, and precipitated again in the state 
418 of the Transylvaman auriferous lamellar of a pure telluric oxide, by means of caustic 
ore, from Naygag, by Klaproth :— soda, and by strictly watching the pt^t^se 
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point of saturation. This oxid«» vaUhed and (ranee of chaiSBoal ; and for tbe splin^ blue 
dried, gave in the balance 178 grains, which ore aljK> a similar mixture. From both of 
correspond to 148 g^ns of regutine tellu- these mixtures^ he obtained the richest sort 
Hum. of crude iron. Tbe kidney ore will admit of 

^ (/.) For the purpose of ascertaining the a diminution of chalk, and a small addition 
proportion of gold, he now reduced the flu- of glass. . , One pound avoirdupois of this va- 
id, from which the tellurium had been se- riety will be accurately assayed by the ad- 
panted, by distilling oflTthe spirit of wine dition of 5 ounces chalk, 1 ounce glass, and 
in a retort; diluted again the concentrated i of an ounce of charcoal. The same pro- 
solution with water; and lastly, dropped portion of mixtures will also accuratelyre- 
into it a nitric solution of mercury, prepared duce the small pieces of this ore, commonly 
without the assistance of heat; adding this of a soft greajsy consistence, mixed with 
nitrate, until no brown precipitate any Ion- small fragments of the hematites and the 
ger appeared, and till the white precipitate kidney, and will give out the iron which 
which succeeded the bn>wn, no. more they contain, supercarburetted. A mixture 
changed its own colour. After this the mix- of this soft ore, with kidney, is preferred to 
ture was placed in a warm temperature, the richer variety, at the iron manufactories, 
where the white precipitate, which was The Lancashire ore consists chiefly of this 
owing to the nitrated mercury added in ex- compound, and the poorer in iron has ai- 
cesa, again gradually disappeared. The ways a decided preference given it, at the 
brown precipitate, which fell to the bottom blast-furnace. The Blba ore may be reduced 
as a heavy powder, was the gold sought for. into smooth carl)uretted iron, by exposing 
When collected and fused with nitrate of to a melting heat 2 ounces of it mixed with 
potash, it gave a bead of pure gold» weigh- 2 ounces of chalk, 1^ ounce boitle-glass, 
ing AX\ grains. and \ ounce of charcoal. To the Islay iron 

(jr.) The liquor was now saturated with ore, and the Norwegian, Danish, and Swe- 
carbonate of soda, in a boiling heat. A co- dish, Mr. Mushet adds, for every pound, 7 
pious bluish-gray precipitate ensued, which ounces of dried chalk, 3 of bottle-glass, and 
turned black-brown by ignition. Digested 1 of eharcoaL By carburetted iron is meant 
with muriatic acid, it dissolved again clear- cast-iron. / 

ly, and gave out oxygenated muriatic acid I shall now give an outline of Mr. Hat- 
gas. By combining this solution with liquid chett's much admired analysis of the mag- 
carbonate of ammonia to a considerable de- netical pyrites. 

gree of supersaturation, a grayish- white (a.) 100 grains reduced to a fine powder^ 
precipitate was produced ; which, collected, were digested with two ounces of muriatic 
washed, and dried, weighed 92 grains, and acid, in a glass matrass placed in a sand-bath, 
proved to be a somewhat iron shot, carbo- A strong efl*ervescence ensued, occasioned 
nated oxide of man^nese. by the production of sulphuretted hydrogen 

(A.) The mnmoniacai lixivium {g) ap« gus; and a pale yellowish-green solution 
peared of a blue colour. After being super- was formed. The residuum was then again 
saturated with sulphuric acid, by which it .dipfested with two parts of muriatic acid, 
was again rendered colourless, a small plate mixed with one pf nitric acid; and a quan- 
of polished iron was introduced, and the tity of pure sulphur was obtained, wbich^ 
vessel put in a warm place. The iron be- being dried, weighed 14 grains, 
came gradually coated with copper, the . (b,) The acid in which the residuum had 
weight of which afler diying was six g^ins. been digested, was added to the first murl- 
Therefore the 1000 grains Exeluuve of the atic solution ; some nitric acid was also pour- 
were decomposed into matrix of quartz ed in to promote the oxidizement of the 

^'id mangneqi* iron, and thereby to facilitate the precipita- 
tion of it by ammonia, which was added after 
Lead, ([rf) 248.0 54.0 the liquor had been boiled for a considera- 

Tellurium, («) 148.0 32.2 ble time. The precipitate tlius obtained 



an ore. 


248.0 


54.0 


148.0 


32.2 


41.5 


9.0 


2.5 


0.5 


6.0 


1.3 


14.0 


3.0 



Gold, (/) 41.5 9.0 was boiled with lixivium of potash; it was 

Silver, (c) 2.5 0,5 then edulcorated, dried, made red-hot with 

Copper (A) 6.0 1.3 wax in a covered porcelain crucible, and 

Sulphur, {ii) 14.0 3.0 completely taken up by a mag^iet, and being 

Oxide of manganese, Cr) 92.0 weighed, amounted to 80 grains. 

Quartz, (c) 437.0 100.0 (c.) The lixivium of potash was examined 

989.0 bv muriate of ammonia, but no alumina was 

Loss, 11.0 obtained. 

1000.0 (d. ) To the filtered liquor, from which the 

6. Inow Ores are usually analyzed by fu- iron had been precipitated by ammonia, mu- 

sion. On this subject, there is a valuable es^ riate of barytes was added, until it ceased to 

say by Mr. Mushet, in the 4th volume of produce any precipitate ; this was then di- 

the Phil. Magazine. In the hematites iron gested with some very dilute muriatic acid; 

ore, for 1 pound avoirdupois, he commonly was collected, washed^ and after exposure 

«dded 6 ouiQCea dried chalk, ftnd | of an to^lowred heat»forafewininutesinacr^- 
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cible of pUtinum, weighed 155 ^ins. If Oxide of copper, - 9,00 

therefore the quantity of sulphur converted SiJica, - - 4.00 

into sulphiu-ic acid by the preceding opera- Water, by inference, 10.50 

tions, and precipitated by barytes, be calcu- — " 

lited according' lo the ej^periroenta of M. 100.00 
Chenevix, then, 155 grains of sulphate of 7. Lbad Ori. Analysis of yellow lead 
barvtes, will denote nearly 22.5 of sulphur, ore from Wanlockbead, by Klaproth : — 
(2l". Dr. Wollaston's scale) ; so that with tlie (a.) Upon 100 grains of this ore finely 
addition of the 14 grains previously obtained levigated, dilute nitric acid was poUred ajKi 
in substance, the total quantity will amount heated. They dissolved, and only afew in- 
to 36.5, (35) . considerable nocks escaped the action of the 
(<;.) Moreover, from what has been stated, solvent.. The, filtered colourless solution. 
It ajjpears, that the iron wliich was obtained when treated with niUute of silver, gave 10 J 
in the form of black oxide,, weighed 80 muriate of silver, which indicates, says Klap- 
grains ; and by adding these 80 grains to roth, 1.62 grains dry muriatic acid. . 
the 36.5 of sulphur, an increase of weight is (A) Sulphuric acid was then presented to 
found «= l6.5. This was evidently owing the solution. It precipitated the lead con- 
to the oxidizement of the h-on, which in the tained in that fluid in the state of sulphate ; 
magnetica] pyrites, exists quiteor ven nearly which having s^flTered ^ red heat, weighed 
in the metallic state ; but by the operations 108-J- grains ; for which 80 grains of oxide 
of tlie analysi», has received this addition, of lead mtist be allowed. 
The real quantity of iron must on this ac- (c.) The- excess of sulphurio acid being ac- 
count be estimated at ^3.5. 100 grains parated by means of nitrtae of barytes, am- 
therefore, of the ma|3^neticalt)yrite8 yielded, moniawad added to tlie saturation of the 
c.,i..v...« ^(") 14.0 C14)>' OK. * ^q«\ nitric acid, and the phosphoric acid was then 
Sulphur, ^ ^^j^ 22.5 (21) 5 "^^'^ ^^^^ thrown down with acetate of lead. From 
Iron, {ej ^ 63.5 (62.22) 80 ^^rainsofphosphate of lead thus obtained, 

he mferred 18 grains of phosphoric acid to 

100.0 97.22 have existed in the ore. 

This analysis was repeated in a similar The residuary part of the fluid contained 

manner, excepting that ihe whole was diges- nothing roofe of the constituent parts of the 

ted in -nitric acid, until the sulphur was en- minersd, excepting a slight trace of iron- 

tirfely converted into sulphuric acid. To the Consequently 100 gr. were resolved into— 

liquorwhich remained alter the separation of Oxide of lead, 80. 

fhe iron by ammonia, muriate of barytes was Phosphbrie acid, 18. 

added, as before, and formed A precipitate Muriatic acid, 1.62 

wliich weighed 245 grains. Now these, by _— 

Dr. Wollaston's scale, 'are equivalent to 99.62 

nearly 33.5 of sulphur. Hence it would ap- 8. Analysis of Quay Silvsr Obe, by 

pear, that a little sulphur is dissipated, in Klaproth :-— 

the form of sulphurous acid, by this mode (a.) 300 grains of the fragments selected 
of operation. from the pounded ore, though not perfectly 
The theoretical equivalent proportions separable from the quartzose gangue, witk 
of magnetic pyrites are, which they were firmly concreted, were Ic- 
Sulphur, 36.363 2.00 . vigated to a subtle powder, and digested 
Iron, 63.636 3.50 with four times their weight of nitric acid. 
We thus see, that Mr. Hatchett's finalv' The digestion was renewed with the resi- 
statenleiit is almost exact, in consequence of duum, in an equal quantity of the same acici ; 
M. Cheneyix's erroneous estimate of the and the portion which still remained undis- 
composition of sulphuric acid and sulphate solved then assumed a grayish-yellow co- 
qf" barytes, making a compensation for the lour, and weighed 188 grains, 
experimental deviation, or loss; amounting (6.) By the addition of muriate of soda to 
on the iron to 1.416, and on the sulphur to the bright green nitric solution, its silver 
1.363, i^? the 100 parts. was thrown down ; and this precipitate col- 
Analysis of arseniate of iron, by M. Cho- lected and reduced by means of soda, yield* 
Tievix : — ed 31^ grains of metallic silver. 

100 grains boiled with potash left. 58.5. (c.) The silver being thus separated, he 

The liquor treated by nitrate of lead, gave tried the solution for lead ; but neither the 

of arseniate of lead, a quantity which he es- neutral sulphates, nor free sulphuric acid, 

timated as equivalent to 31 of arsenic acid, could discover the least sign of it. 

The 58.5 left 4, which muriatic acid could (</.) After this he added caustic volatile 

not dissolve, and which were silica. Ammo- alkali, so as to supersaturate the acid; upon 

nia dissolved 9, and there remaned 45.5 of which a reddish-brown pi'ecipit ate, of a loose 

oxide of iron. This analysis presents tlie cohesion, appeared, that by ignition became 

fbllowing results : . of a black-brown, and weighed 9 J grains. 

Arsenic acid, - 31.00 It dissolved in nitric acid, leaving behind it 

Oszdeofirgnv - 45.50 • Jldlf a grain of siliceous earth, Pru^iatc of 
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potash prodaoed from the filtered solution a 9< Anslysis of TiW Obzs by Klaproth i^. 

deep blue precipitate of iron ; and after this 1. Tinstone. 

wasseparated, 1^ grains of alumina were ob- (a.) 100 gnXns of tinstotie from Alter- 

tained from it by means of soda. Therefore non, in Cornwall, previously ground to a 

subtracting the siliceous and argillaceous subtle powder, were mixed in a silver ves* 

earths, the portion of iron attractible by the sel, with a lixivium containing 600 grains of 

maghei amounted to 7i grains. caustic potash. This mixture was evapora- 

(e.) To the solution, which bad been be- ted to dryness in a sand heat, and then mo- 
fore super^turAted with pure ammonia, and derately ignited for half an hour. When the 
exhibited a sapphire^bhie colour, sulphuric gray^white mass, thus obtained, had been 
acid was now added to excess. A polished softened while yet warm with boiling wa- 
piece of iron was then immersed into the ter, it left on the filter 11 grains of an un- 
fitfid, from which it precipitated 69 grains dissolved residue. 
of copper. (b.) These 11 grains, again ignited with 

(/.) The above grayish-yellow residuum ^ ^^"^es their weight of caustic potash, and 

(fl) was now to be examined, it was di- dissolved m boihng water, left now only U 

gested with six times its quantity of muriatic l^'"* <>^ » "^^ yellowish-gray powder be- 

acid* in a heat of ebuUitioh. When filtered, h»nd. 

the residue which wasleft oh the paper, be- (<^-) The alkalme solution, (a and b), 

ing first washed with muriatic acid, then which was in some degree colourless, was 

with a little alcohol, and lastly dried, was saturated witli muriatic acid. A brilliant 

found to weigh 105^ grains. w.*i'te tender oxide of. tin was thrown down 

(^,) From the solution which was obtain- ^hL" ^^ec^^^^^^^ 

ed by the last process, and was of a straw- j q..^j:.:J ^c m,iriatic acid was orecioita- 

yellow, the greater part of the Huid was f 3 L ,^u ™""'*^»<^ *cia, ^as Precipita 

J a- u ^ Vi *j' I-ri\- • * IT ted afresh by means of carbonMe of soda, 

drawn oft by a gentle djstiUaUon ma retort. ^^^^ n^^iLi ,„d dried in a gentle heat. 

The remammg concentrated solution U,en j^ j^ ^ ^ ^ ^ , » y^^i^^-^ 

tTr^^cVtarcSSld^prvVio:; t™4are;u.u.ps.havingintk«^^^ a 

rS:in?'ira;iVaS'<5w"SefnJ W This p,.cipi,ate being finely powder- 

* 6 *•*"•/: JS^ ^"i !^- •'^ • "^'"^ ed, soon dissolved entirely m mgnabc acid, 

-^rfhlTH v^ assisted by a gentle heat.^ Into the colour- 

cipilate subsided weighing after desiccation j j jj previously diluted with from 2 

971 grains. It proved by every test to be . « A ^' , ^ . ^ . . . . 

oxide of antimony, for which, as was found ^^jl^^lPj c^^* il ^ / i \l a 
K., «,.«„x««««;,r*» ^^r.^^\^^r.*J T K «..«;«« ^f aud thc oxidc of tiu, thus rcduccd, gathcrcd 

^LS^Sfi^Lt i^^^hP .n^ ^ »'«""d it, in delicaU dendritic lamTn«, of a 

reguhne antimony must be allowed. ^^^^,j^ j^,^^^.^ ^^^^^^ ^^^^ collected, 

(h.) The residue obtained (/) weighing washed, dried, and fused under a cover of 
105^ grains, which compnsed the sulphure- tallow, in a capsule' placed upon charcoal, 
ous part of the ore, was exposed to a low yielded a button of pure metallic tin, weigh- 
heat, by which treatment the sulphur was 'mg 77 grains. 

consumed, and 80^ griuns of silica remain- (e.) The above mentioned residue of li 
ed. Hence the quantity of the sulphur was grains, left by the treatment with caustic 
equal to 25i grains. potash (6), afforded with muriatic acid ayel- 

(L) The siliceous earth was next fosed lowi^h solution ; from which, by means of a 
with four times its weight of black flux. The little piece of zinc introduced into it, i grain 
melted mass entirely dissolved in twice its of tin was still deposited. Ferroprussiate of 
weigrht of water into liquor of flints'; some potash, added to the remainder of the solu- 
minute particles of silver, weighing three* uon, produced a small portion of a light blue 
fourths of a grain, excepted? According to precipitate ; of which, after deducting the 
this, the proportion ot silica amounted to oxide of tin, now combined with it, hardly i 

of a grain remained, to be put to the account 
of the iron, contained in the tinstone, here 
examined. 

In these experiments, (excepting only a 
slight indication of silex, amounting to about 
J of a g^ain), no trace appeared, either of 
tungstic oxide, which some mineralogists 
have supposed to be one of the constituent 
parts of tinstone, nor of any other flxed sub- 
stance. Therefore what is deficient in the 
sum, to make up the original weight of the 
mineral analyzed^ must be ascribed to the 
loss of oxygen; and thus the constituent parts 
of pure tinstone from Alternon, are to eac]^ 
oither in the foUowiog proportion : 



79^ grains^ 


« 


The whole constituents therefore arej— 


Ore 


, exclusive 


Silver, (6)31.5-) of silica, in 100. 


C^) 0.25 C 32.50 


14.77 


w oysS 




• Copper, (e) 69.00 


31.36 


Antimony, (^) 75.00 


34.09 


Iron, . (rf) 7:2s 


3.30 


Sulphur, (A) 25.25 


11.50 


Alumina, (d) . 1.50 


0.30 


SiUca, (rf) and (0 80.00 


95.32 , 
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Tmt 77*50 ' Itttthofife 89 gnitiis; which pfoceeded&om 

Iron, 0.25 - the cylinder of tin employed for the preci« 

Sitica, 0J5 jHtation of the copper (6), there remained 

Oxyg-en, 21.50 40 g^ins, for the portisn of tin contained in 

'. ' the tin pyrites examined. Hence, including 

100.CK> the l^in of tin, which had been sepavKted 

2. Tin pyrites, ftom Wheal-Rock, St. from the solution of the copper (^), the por- 

Agnes in Cornwall. tion of pure tin contained in this ore amoun- 

(fl.) 120 gfiins of finely triturated tin ted to 41 grains. The following is a view- 
pyrites were treated with an aqua reg^^ com- of the results >— 
posed of 1 ounce muriatic acid, and i^ ounce In 120 gr. .In 100. 
ef nitric acid. Within 24 hours, the gfreatest Sulphur 30 25 
part of the metallic portion was dissolved ia Tin, 41 34 
it, without application of heat ; while the Copper, 43 36. 
sulphur rose up and floated on the surface of Iron, 2 2 
the menstruimi. Afterthe mixture had been Gangue, 3 — 
digested upon it for some time in a low sand — 97 , 
heat, it was diluted with water, and thrown 119 
on a filter. It left 43 grains cSr sulphur on The darker varieties are con^derably 
the paper, still, however, mixed with metallic poorer in tin. The reduction of the orea of 
particles. When the sulphur had beenf^en* tin is effected, by roasting the ore afte;r it 
tly burnt off on a test, there still remained has been pulverized in stamping mills, aud 
13 grains ; of which 8 were dissolved by ni- then exposing it to heat, in a teverberatory 
tro-muriatic acid, The remaining part waa or blast furnace, along with Welch small 
then ignited with a little wax; upon which coal or culm. If much copper be present, it 
the magnet attracted 1 grain of it. What is afterwards fused at a very gentle heat, 
remained was part of the siliceous matrix* . and ^at flows off is pretty pure tin. 
and weighed 3 grains. ^ • Zinc is reduced by distillation of its ore 

(6). The solution of the metallic portion (previoQsly roasted) in a retort, along with 

(«) was combined with carbonate of potash; charcoal.* 

and the dirty-greeiv precipitate, thus obtain^ A sulphuret cf zinc was lately met with in 

ed, was redissolved in muriatic acid, dihited one of the Owennap mines, incrusting a 

with 3 pai-ts of water. Into this fluid, a <gr- spongy pyrites intermixed with quartz^and 

linder of pure metallic tin, weighing 217 so like wood-tin, as to be supposed a variety 

grains, wsis immersed. The result was, that of it by the miners. According to Dr. Kidd, 

the portion of copper contained in the solu* it consists of 66 oxide of zinc, 33 sulphur, 

tion, deposited itself on the cylinder of tin; and a very minute portion of iron. The 

at the same time that the fluid began to lose pyrites contains cobalt 

its green colour, from the bottom upwards, In the day way, zinc is reduced by distil- 

until after the com|)lete precipitation of the ling its ore after torrefaction, with a mixture 

copper i n the rieguline state, it became quite of its own w«ght of charcoal, in an earthen 

colouriess. retort well luted, and a strong heat : but by 

■ (c.) The copper thus obtained weighed this method scarce half the zinc it contains 

44 grains. By brisk digestion in nitric acid, is obtained. 

it dissolved, forming a blue tincture, and left The first dressing of calamine forthe large 

1 grain of tin behind, in the character of a works of zinc, consists in picking out all the 

white oxide. Tlius the portion of pure cop- pieces of lead ore, lime, and ironstone, cauk, 

per consisted of 43 grains. ' and other heterogeneous, substances, which 

(rf.) The cylinder of tin employed to pre- are found mixea with it in the mine : it is 
cipitate the cojjper, now weighed 128 grains; then roasted in proper furnaces, where it 
so that 89 grains of it had entered into the loses about a*hird or fourth j>art of its 
muriatic solution. From this, by means' of weight.. It is- picked out again very care- 
a cylinder of zinc, he reproduced the whole fully, as the heterogeneous particles have 
of the dissolved tin, which was loosely dei* become more discernible by the action of 
posited upon the zinc^in a tender dendritical the fire ; it is then ground to a fine powder, 
form. When the tin was all precipitated, he and washed iq a gentle rill of wiater, whiitfi 
collected and lixivi ated carefully, and suffer- carries off the earthy mixtures of extraneous 
ed it to dry. It weighed 130 grains. By matters ; so that, by these priocesses, a ton 
'fnixing it with tallow, he melted it into of the crude calamine of Derbyshire is re- 
grains, under a cover of charcoal dust, in a duced to 12 cwt. only, 
small crucible ; and separated the powdc^r of Bergmann iifiirms, that a certain English- 
the coal by elutriation. Among the washed man, whose name he does not mention, 
grains of tin, some black particles of iron made, several years ago, a voyage to China, 
were observed, which were attractible by the for the purpose of learning the art of smelt- 
magnet, and weighed I grain. Deducting ing zinc, or tutenagu.e ; and that he became 
this, there remain 129 grains for the weight instructed in the secret, and returned safe* 
ofthe tin. By substracting again ftomthcie ly home* 
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It is mt improbable, but that afiict of this when at a low red heat an apparently olV 
kind may ha%'e served to establish the ma- fluid sublimes into the neck of the retort, 
nufactory of zmc m England about thejear which on codling concretes into a solid, co^' 
1743, when Mfr. Champion obtained a patent lourless* semi-transparent mass. This beinif 
fw the making of it, and built the first work dissolved in water, forms a concentrated 9<^ 
of the kind near Bristol. It consists, as lution of oxide of osmium. This solution 
Watson relates, of a circular kind of oven,' gives a dark stain to the skin, that cannot be 
like a glass-house furnace, in which were effaced. Infusion of galls presently pro- 
placed six pots, of about four feet each in daces a purple colour in it,, which soon af- 
height, much resembling large oil jars in ter becomes of a deep vivid blue. This is 
shape ; into the bottom of each pot is insert- the best test of the oxide. With pure am- 
ed an iron ttibe, which passes through- the monia it becomes yellow, and slightly so 
floor of the furnace, into a vessel of water, with carbonate of soda. With lime it forms 
A mixture of the prepared oi*e is made with a bright yetllow solution ; but it is not affec 
charcoal, and the pots are filled w^th it to ted either by chalk or by pure magnesia, 
the mouth, which are then close stopped The solution with lime gives a deep red 
with strong covers, and luted with clay, precipitate with galls, which is turned blue 
The fire being properly applied, the metal- by acids. It produces no effect on solution 
Kc vapour of the calamine issues, down- of gfoldor platina; but precipitates lead of 
wards, or per deicensum, through the iron a yellowish-brown, mercury of a white, atnd 
tubes, there being no other place through muriate of tin of a brown colour, 
which it 6an escape ; and the air being ex- Oxide of osmium becomes of adark colour 
eluded, it do^s not take fire, but is conden* with alcohol, and after some time separates 
sed in the wiater into granulated particles j in the form of black films, leaving the al- 
which, being remelted, are cast into ingots, ^ofaol without colour. The same effect is 
and sent to Birmingham under the name of produced by ether, and much, more quickly, 
zinc, or spelter ; although by this last name It parts with its oxygen to all the metals 
of spelter, only a granulated kind of soft except gold andplatina. Silver kept in a 
brass is understood among the braziers, and solution of it some time, acquires a black 
tubers who work in London, used to solder colour, but does not deprive it entirely of 
pieces of brass together. smell. Copper, tin, zinc, and phosphorus 

•Oricoalcuk. The brass of the ancients; quickly produce a black or g^y powder^ 
their as was a species of bronze.* and deprive the solution of smell, and of the 

•OapiMBWT. Sulphuret of arsenic. Sec property of turning galls blue. This black 
Ones o7 ARSEVTC.t^ powder, which consists of the metallic os- 

•Orthtte. a mineral so named because mium, and the oxide of the metal employed 
it always occurs in strwght layers, generally to precipitate it, may be dissolved in nitro- 
in feldspar. It resembles gadolinite, and con- muriatic acid, and thea becomes blue with 
sistsof, peroxide of cerium 19.5, protoxide Infusion of galls. 

of iron 12.44, protoxide of manganese 3.44^ If the pure oxide dissolved in water be 
yttria 3.44, silica 32.0, alumina 14.8, lime shaken with mercury, it soon loses its smell, 
7.84, water 5.36, — BerzeHns. It is found and the metal forms a perfect amalgam. By 
in the mine of Finbo, in the vicinity of Fab- squeezing the superfluous mercury through 
lum in Sweden. The mine is situated in a leather, and distilling off the rest, a darkly 
rein of granite which traverses gneiss.* or blue powder is left, which is the osmmm* 

* OsiwAzoMX. If cold water which has Exposed to a strong heat in a cavity in a 
been digested, for a few hours, on slices of piece of clxarcoal, it does not melt ; nor is it 
raw muscularfibre, with occasional pressure, volatile, if oxidation be oai'efuUy prevented, 
be evaporated, filtered, and then treated With copper and with gold it forms mallea- 
with pure alcohol, a peculiar animal princi- ble alioys,< which are easily, dissolved in ni- 
pie wUl be dissolved, to the exclusion of the tro-mun^tip acid, and afford by distillation 
-salts. By dissipating the alcohol with a gen- , the oxide of osmium. The pure metal, pre- 
tle heat, the osmazome is obtained. It has riously heated, did not appear to be acted 
a brownish-yeUow colour, and the taste and upon by acids. Heated in a silver cup with 
smell of soup. Its aqueous solution affords 'caustic alkali, it combined with it, and gave 
precipitates with infiision of nut-galls, ni- a yellow sokition, similar to that from which 
trate of mercury, and nitrate and acetate of it was ptocnred. From this solution acida 
lead.* separate the oxide of osmium.— PAi7. Traw.. 

Os'ffTUM. A new "metal lately discovered * Os>h?icatioss. The deposition of calcar 
by Mr. Tennant among platina, and thus teous-phosphate or carbonate on the soft so- 
called by him from the pungent and pecu* lids of animal bodies ; as in the pineal gland« 
liar smell of its oxide. For the mode in lungs, liver, &c.* See Pulm, Concretions. 
which he eixtrafcted it, see Iridium. * OxAX.ATsa. Compounds of the salifiable 

Its oxide may likewise be obtained in bases #ith oxalic acid. See Aeiv (Oxalic), 
small quantity by distilling with nitre the and tbi^ bases,* 
black powder left after ^issolviny platiim ^ • 0x4t|ci^ci». Thi» aciA h» desc^ibcd^, 

Vol. li. S9 
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«fideT Aeni (Oxalic). It is found in the To obtain it of the greatest parity, however, 

state of Qxalate of lime in the roots of the the chlorate of potash is preferable to any 

following plants :-^AIkana, apium, bistorta, other substance, rejecting the portions that 

carlina acaulis, curcuma, dictamnus alb us, first come over as being debased with the 

iceniculum, gentiana rubra, vincetoxicum, atmospheno aii* in the retort. Growing ve- 

lapathum, hquintia, mandragora, ononis^ getables, exposed to the solar lightj'give out 

iris florentina, iris nostras, rheum, saponaria, oxygen gas; so do leaves laid on water in 

fKiilla, sigillum salomonis, tormentilla, vale^ similar situations^ the green matter that 

riana, zedoaria, zingiber. And in the fol- forms in water, and some other substances. 

lowing barks : — berberis, cassia fistularis, Oxygen gas has neither smell nor taste. 

canella alba, cinamomuni, cascarilla, cassia Its sp. gr.is 1.1111 ; 100 cubic inches weigh 

caryophyllata, china, culilavan, frangula, 33.88 gr. It is a little heavier than atmos- 

fraxinus, quassia, quercus, simaruba, lignum pheric air. Under great pressure water may 

sanctum, ulmus. In tlie state of binoxalate be made to take up about half its. bulk, it 

of potash, it exists in the leaves of the oxalis is essential to the suppoii: of life : an animal 

acetosella, oxalis corniculata, different spe- will live in it a considerable time longer than 

cies of rumex, and geranium acidum. in atmospheric air; but its respiration be- 

The juice of the cicer parietinum is said comes hurried and laborious before the 

to be pure oxalic acid.* whole is consumed, and it dieS) though a 

OxiBATioir. The process of converting fresh anijnal of tlie same kind, can still sus- 

metals, or other substances, into oxides,, by tain lifp for a certain time in the residuary air. 

combining with them a certain portion of Combustion is powerfully supported by 

oxygen. It differs from adc&/?ca^'o7i in the oxygen gas. Any inflammable substance, 

addition of oxygen not being suiHcient to previously kindled, and introduced into it, 

form an acid with the substance oxided. bums rapidly and vividly. If an iron or 

OxtDKs. ;§ubstances combined wiih oxy- popper wire be introduced into a bottle of 

gen, without being in the state of an acid. oxygen gas, with a bit of lighted touchwood 

OxTOBir Gas. This gas was obtained by or charcoal at the end, it will burn with a 
Dr. Priestley in 1774, from red oxide of mer- bright light, and throw out a number of 
cury exposed to a burning lens, who observ- sparks. The bottom of the bottle should be 
ed Its distinguishing properties of rendering covered with sand, that these sparks may nbt 
combustion more vivid and enunently sup- crack it. If the wire coiled up in a spiral 
porting life. Scheele obtained it in different like a corkscrew, as it usually is in this ex- 
modes in 1775 ; and in the same year La- periment, be moved with a jerk the instant 
voisier, who had begun, as he says, to sus- a melted globule is about 1^ fall, so as to 
pect the absorption of atmospheric air, or of throw it against the side of tjie glass, it will 
a portion of it, in the calcination of metals* ^elt its way through in an instant, or, if the 
expelled it from tlie red oxide of mercury , jerk be lesss violent, lodge itself in the sub- 
heated in a retort. stance of the glass. If it be performed in a 

Oxygen'gas forms about a fifth of our at- bell glass, set in a plate filled with water, the 

mosphere, and its base is very abundant in globules will frequently fuse the vitreous 

nature. Water contains 88.88^ cent of it 5 glazing of the plate, and unite with it so as 

and it exists in most vegetable and animal not to he separable without detaching the 

products, acids, salts, and oxides. ' glaze, though it has passed through perhaps 

This gas may be obtained from nitrate of- two inches of water, 

potash, exposed to a red heat in a coated Oxtgbnation, This word is often used 

glass or earthen retort, or in a gun-barrel; instead of oxidation, and h-equently con- 

from a pound of which about 1200 cubic founded with it; but it differs in being of 

inches may be obtained; but this is liable,, more general import^ as every union with 

particularly toward the end of the process, to oxygen, whatever the. product may be, is an 

a mixture of nitrogen. It may be expelled, oxygenation: but oxidation takes place only 

as already observed, from the red oxide of when an oxide is formed, 

mercury, or that of lead ; and still better Oxt^ikl. A compound of honey and 

from the black oxide of manganese, heated vinegar. 

red-hot in a gun-barrel, or exposed to a • UxTiffUBiATic Acid. Chlobi^vb.* 

gentler heat in a retort with half its Weight, • Oxtphussic Acid. See Acid (CaLoao- 

or somewhat more, of strong sulphuric acid, pbvssic) . * 
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• UAINTS. In the Philosophical Tttm- ing'instamly the black siilphiiret of lead inta 

JT sactioas for 1815. Hrr H. Davy has the white sulphate of the same metal. He 
communicated the results of some interest- gave a portion of water, containing^ about five 
ing researches, which he had made at Rome, or six times its volume of oxygen, to an ar- 
on the colours used by the ancient artists. tist who had a fine picture of Raphael spot- 
He found the reds to be minlum> ochre, ted black. On applying a few touches of 
and cinnabar. bis pencil, he perceived the stains vanish as 

The yellows were ochre, orpiment, and if by enchantment, without affecting the 

massicot. other colours in the slightest degree.* 

The blues were formed from carbonate PALtADiuM. This is a new metal, first 

of copper, or cobalt, vitrified with glass. found by Dr. Wollaston associated with pla- 

The purples were made of shell-fish, and tina, among the grains of which he supposes 

probably also from madder and cochineal hs ore to exist, or an alloy of it with iridium 

Is^kcs. and osmium, scarcely distinguishable fVon^ 

The blacks and browns were lamp-black, the crude platina, though it is harder and 

ivory-black, and ores of iron and manganese, heavier. 

The whites were chalk, white cia>, and if crude platinabe dissolved in nitro-mu- 

ceruse. riatic acid, and precipitated with a solution 

The Egyptian azure, the excellence of of muriate of ammonia in hot water ; the 

which is proved by its duration for seventeen precipitate Washed, and the water added to 

hundred years, may be easily and cheaply the remaining solution, and a piece of clean 

made. . Sir H. Davy found,^ that 15 parts zinc be immersed in this liquid, till no far- 

by weight of carbonate of soda, 2Q of pow- ther action on it Ukes place ; the precipitate 

dered opaque flints, and 3 of copper filings, now thrown down will be a black powder, 

strongly heated together for two hours, gave commonly consisting of platina, palladium^ 

a substance of exactly tlie same tint, and of iridium, rhodium, copper, and lead The 

nearly the same degree of fusibility, and lead and copper may be separated by dilute 

-which when powdered, produced a fine deep nitric acid. The remainder being then di- 

sky-blue. gested in nitro-muriatic acid, and common 

rie conceives, that next to coloured frits, salt, about half the weight of the precipitate, 

the most permanent pigments are those fur^ added on the solution, on evaporating this to 

nished by the peroxides, ot persAlts, such dryness by a gentle heat, the result will be 

as ochres, carbonates of copper, patent yel- triple salts of muriate of soda with platina, 

low (submuriate of lead), chromate of lead, palladium, and rhodium. Alcohol will dia- 

arsenite of copper, insoluble chloride of solve^he first and second of these; and the 

copper, and sulphate of barytes. small portion of platina may be precipitated 

M. Merim^ htis inserted ^ note very in- by sal ammoniac. The solution being dilut- 

teresting topsuntersin the ^rniales de Ctdmie eel, and prussiate of potash added, a precipi- 

et Phys. for June 1820. When carbonate tate will be thrown down, at first or a deep 

cf lead is exposed tor some time to vapours orange, and afterward changing green. Thia 

of sulphuretted hydrogen, it becomes black, being dried, and heated with' a little sulphur 

being converted into a sulphuret. This yrhite before the blow-pipe, fuses into a globule, 

pigment, employed with oil, and covered , from which the sulphur may be expelled by 

with a varnish, which screens it from the air, exposing it to tlie extremity of tlie flame, 

inaybepreser\'edformanyhundred years, as and the palladium will remain spongy and 

the paintings of the 15th century prove. But malleable. 

when the varnish is abraded or decays, tlie It may likewise be obtiuned by dissolving 
whites of ceruse fire apt to contract black an ounce of nitrate of potash in five of mu- 
apecks and spQts, which ruin fine paintings, riatic acid, and in this mixture digesting the 
Miniatures in water colours are fi^equently compound precipitate mentioned above. Or 
injured in this way. M. Thenard was re- moresimplyby adding to a solution of crude 
quested to occupy himself with the means of platina, a solution of prUssiate of mercury, 
removing these stains, without injuring the on which a flocculent precipitate will gr»> 
rest of the picture. After some trials, which dually be formed, of a yellowish-white co- 
proved that the reagents which would ope- lour. This is pnissiate of palladium, from, 
rate on sulphuret of lead, would equally at- which the acid may be expelled by heat, 
tackthetextureoftlie paper, as well as other . Palladium is of a grayish-white colour, 
colours,he recollected, thatamongthenume- scarcely distinguishable from platina, and 
rous phenomena which his discovery of oxy- takes a good polish. It is ductile and veiy 
genated water had presented to hiin, he ob^ .^malleable ; and being reduced into thin slips 
served the property it p08sesBed>.of convert, is flexible, but not very elastic. Its fracture 
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Ss fibrous, and in diverging^ stria, »howin$ Pastef. 1. 

ft kind of crystalline arrangement. In hard* Rock cryiital, 4056 gr. 
ness it is superior to wrought iron. Its sp. Mmiqm,, 63(»0 

grav. is from 10.9 to 11.8. It is a less per- Pbtasb, ' 2154 

feet conductor of caloric than roost, metals, Borax, 276 

frndlessexpansible, though in this it exceeds Arsenic, 12 

plattna. On exposure to a strong heat its Ceruse of CUchy, — 
surface tarnishes a little, isind becomes blu« ; Sand, -^ 

but an increased, heat brightens it again; It Topaz 
is reducible per te. Its fusion requires a Very white paste, 
mu^h higher heat than that of gold ; but Olass of antimony, 
if touched while hot with a small bit of sul- Cas^us purple,' 
^hur, it runs like zinc. 'I'he sulphuret is Peroxide of iron (saffron of 
whiter than the metal itself, and exti'emely Mars), — 36 

l^rittle. iTttft^.— Paste 2880, oxide of manganese 

Nitric acid soon acquires a fine red colour 72. Hmerald. — Paste 4608, green oxide of 
from palladium, but the quantity it dissolves copper 42, oxide of chrome 2. SappJm^.— 
is small. Nitrous acid ac!ts on it more quick- Paste 4608, oxide of cobalt 68,' fused for 30 
ly and powerfully. Sulphuric acid, by boil- hours. Amethyst, — l^aste 4608, oxide of 
ing, acquires a similar colour, dissolving a manganese 36, oxide of cobalt 24, purple of 
small portion. Muriatic acid acts much in Cassius 1. ^cry/.— Paste 3456, glass of an- 
the same manner. Nitro-muriatic acid dis- timony 24, oxide of cobalt 1 J. Styrian^ 
solves it rapidly, and assumes a deep red. GarwU or ancient carbuncle .-^Paste 512, 
Alkahs and earths throw down a precipi- glass of antimony 256, Cassius purpls 2, ox- 
tate from its solutions generally of a iine idp of manganese 2. 

orange colour; but it is partly redissolved InallthesemixtureSjtfaesubstanC^should 
in an excess of alkali. Some of the neutral be blended by sifting, fuSed venr carefiilly, 
salts, particularly those of potash, form with and cooled very sloWly^ being left on the fire 
it triple compounds, mach more soluble in from 24 to 30 hpurs. 
'water than those of platina, but insoluble in M. Lan^on g^ves the following recipes c 
alcohoL ^ Pa«fe. -^Litharge 100, white sand 75, 

Alkalis act on palladium even in the me- potash 10. £f»6raM.*-Paste 9216^ acetate 
tallic-state ; the contact of air, however, pro- of copper 72, peroxide of iron 1. 5. Ametk^t, 
motes their action. *-Paste 9216, oxide of manganese from 15 

A neutralized solution of palladium is pre- to 24, oVide of cobalt 1.* 
cipitated of a dark orange or brown by re- • Peabl. 'A highly prized spherical con- 
cent muriate of tin ? but if it be in such pro^ cretion, which is formed witliin certain^el^ 
portions as to remain transparent, it is chang- fish. It has a bluish-white colour, with con- 
ed to a beautiful emerald-green. Gre^n sui- siderable lustre and iridescence. It consists 
phate of iron precipitates tne palladium in ai of alternating concentriclay ers of membfane 
metallic state. Sulphuretted hydrogen pro- And carbonate of lime. To this lanoellar 
duces a dark brown precipitate ; prussiate of structure the iridescence is to be ascribed, 
potash an olive Coloured; and prussiate of pearls are of course very Soluble in acids.* 
mercury a yellowish-white. As the last does * Paboasite, Commobt Acttwolite.* 
not precipitate platina, it is an excellent test * Peak t Asif. An impure potash, obtain- 
of palladium. This precipitate is from a neu- ed by lixiviation, from the ashes of plants.* 
tral solution in- nitric acid, and detonates at , * Pbarl S^ar. See Baoww Spar.* 
about 500** of Pahr. in a manner similar to- * Pkahlstome. A sul>-species of indivi- 
gunpowder. Fluoric, arsenic, phosphoric, sible quartz of Jameson and Mohs. 
oxalic, tartaric, citric, and some other acids. Colour generally gray. Massive, vesica- 
with their salts, precipitate some of the so- lar, and in coarse concretions, whose sujrface 
lutions of palladium. is shining and very like pearl. In the centre 

All the metals except gold, silver, and of these concretions, spheres of obsidian 
platina, precipitate it in the metallic state, ai'e frequently met with. Lustre, shining. 
* )fA.9i%. A glass made in imitation of the Translucent on the edges. Most easily fran- 
gems. M. Dooault-Wieland has lately given gible. Soft. Sp.gr. 2.24 to 2.o4. Before 
the following directions for making them. the bloW-pipe it swells, and passes iMo a 
The base of all ai*tificial stones, is a com- frothy glass. Its constituents are, silica 

I>ound of silex, potash, borax, red oxide of 75.25, alumina 12, oxide of iron 1.6, potash 
ead, and sometimes arsenic. Pure boracic 4.5, lime 0.5, water 4.5. — Xkiproth. It og- 
acid, and colourless quartz should be used, curs in gfreat beds in clay-porphyry near 
Hessian crucibles are better than those of Tokay in Hungary, and near Sandy Brae in 
porcelain. The fusion should be continued Ireland.* 

in- a potter's furnace for 24 hours ; the more * Pxakl Sinteb, or Fioiutk. A vmety 
tranquil and continued it is, the denser the of siliceous sinter. Coloins wbiteandgray. 
paste and the greater its beauty. |a ha^ttttve 442es. . GUsteoing ; between 
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xesinoas and pearly. In thin concentric faciCty, The bead is txanspawnt and cq«, 
concretions. Translucent. Scratches glass, lourless: Nitre, fused with pure petalite, 
but less hard than quartz. Brittle. Sp. gr. does not betray the presence of any inan- 
1.917. It is infusible before the blow-pipe, ganese ; whence we may infer that it con- 
Its constituents are, sihca 94, alumina 2, tains none of this metal. By Dr. Gmelin's 
lime 4,-Sanii, It has been found on vol- analysis, petalite is composed of, sihca 74.17, 
canic tuff on the Vicentine.* alumina 17.41, lithia 5.16, lime 0.32. mois- 

* Peabtone. a sub-species of limestone.* ture 2.17, and loss 0.77. lie could detect 

* PscH BLENDE. An orc of uraniuni,* no manganese in pure specimens. Those, 
. • Pkbchloric Acio, See Acij> (Murz^ however, of a pale rose*red colour comain 

ATIC).* it* 

PsiiiCABDirM (I^iavon OF the). The Pbtrifactiohs. Stony matters, deposited 

constituents of the liquor pezicardn appear either in the way of incrustation, or within 

♦o ^c thecavitiesoforganized substances, are call- 

M'ater, - 92.0 ed petrifactions. Calcareous earth, being 

Albumen, - 5,5 universally diffusetl and capable of solution 

r The proportion in water, either alone, or by the medium of 

Mucus, - 2J)J of these substances carbonic acid or sulphuric acid, which are 

Mturiate of soda. 0.5^ is somewhat con- likewise very abundant, is deposited when- 

Ljectural. ever the water or the acid becomes dissipat- 

— — ed. In this way we have incrustations of 

100.0 limestone or of selenite in the form of sta- 

* Pkri^ot. Curtsolitb.'*' lactites or dropston^s from the roofs of ca- 
Perlate Salt Asp Acid. See Acid verns, and in various other situations. 

(PaospMORic). The most remarkable observations rela- 

* Perlatbd Acid, or Ooretic. Biphos- tive to petrifactions are thus given by Kir- 
phate of soda.* wan : — 

Pi'nr (Balsam op). This substance is 1. That those of shells are found on, or 
obtained from the myroxyJon peruiferum^ - near, the surface of the earth; those offish 
which grows in the warm parts of South deeper; and those of wood deepest. Shells 
Ainerica. The tree is full of resin, and the in specie are found in immense quantities 
baJsam is obtained by boiling the twigfs in at considerable depths, 
water. It has the consistency of honey, a 2. That those organic substances that re- 
brown colour, an agreeable smell, and a hot sist putrefaction most, are frequently found 
acrid taste. petrified; such as shells and the harder 
■ PicBCTiAK Babk; See Civchoita. species of woods: on the contrary, those 

* PsTALiTk. A mineral discovered in the that are aptest to putrefy are rarely found 
mine of Uto in Sweden by M. D'Andrada, petrified ; 9s fish, and the softer parts of an* 
interesting, from its analysis by M. Arfwed- imals, &c. 

son having led to the knowledge of a new 3. That they are most commonly found 
alkali. Externally it resembles white quartz. . in strata of marl, chaljk, limestone, or clay, 

but it has a twofold cleavage, parallel to the seldom in sandstone, still more rarely in 

sides of a rhomboidal prism ; two of which gypsum; but never in gneiss, granite, ba- 

parallel to each other are splendent, and the saltes, orschorl ; but they sometimes occub 

other two are dull. Sp. gr 2.45. On mi- among pyrites, and ores of iron, copper, 

nute inspection, a pinkish hue may be dis- and silver, and almost always consist of that 

cerhed in the white colour. It scratches species of earth, stone, or other mineral that 

glass, but may be raised by a knife, it is surrounds them, sometimes of silex, agate, 

scarcely fusible by the bio w-pipe, acquiring orcariijsfian. 

merely a glazed surface, full of mintlte bub- 4. That they are found in climates where 

bies. When reduced to a fine powder, it their originals could not have existed, 

appearsas white as snow. Placed in nitric 5. Tiiat those found in slate or clay are 

acid, sp. g^. 1.45, itioses its white colour, compressed and flattened. , 

and changes to a dingy hue ; the acid at the * Pbtbolkum. See Naphtha. * 

same time becomes clouded. The same acid, * Petbobilex. Compact feldspai-.*^ 

somewhat dilute, dissolves it without effer- * Petcittse. Porcelain clay.* 

vescence,ata boiling heat Its constituents, - Pewtbb, which is commonly called etaiu 
by M. Aifwedson, are, silex 79.212, alumina^ in France, and generally con&unded there 

17.225, litliia 5.761. There is here an ex* with true tin, is a compound metal, the ba- 

ces8oi'2. 198 above the hundred parts, which sis of which is tin. The best sort consists of 

M* Arfwedson says, he does not know how tin alloyed with about a twentieth, or less, 

to account for. M. Vauquelin found 7 per of copper or other metallic bodies, as the 

cent of lithia, in some pure specimens of experience of the workmen has shown to 

petalKe which M, Berzelius sent him. Dr. be the most conducive to the improvement 

Cioielin, as well as M. Arfwedson, state the of its hardness and colour, such as lead, 

•P* gv. at 2.42. Borax dissolyes it with zinc, bismutli, and antimony. There are 



PHO PHO • 

three sorts of pewter, distinpushcd by the"^ dulous, and results from the slow oxygensu 

names of plate, trifle, and ley-pewter. The tion of the phospiionis. In air perfectly dry, 

first was formerly much used for plates and however, phosphorus does not smoke, be- ; 

dishes; oftlie second are made the pints, cause the acid which is formed is salid. and, 

quarts, and other measures of beer; and of closely incasing the combustible, screens it 

the le>' -pewter, wine measures and large from the atmospherical oxygen. • ^ 
vessels. When phosphorus is heated in tlie air to 

« The best sort of pewter consists of 17 about 148®, it takes fire, and burns with a 

parts of antimony to 100 parts of tin ; but splendid white lights and a copious dense 

the French add a little copper to this kind smoke. If the cotnbustion take place witfa- 

of pewter. A very fine silver-looking metal in a large glas^ receiver, the smoke become* 

is composed of 100 pounds of tin, eight of condensed into snowy looking particles, 

antimony, one of bismuth, and four of cop- wMch fiUl in a successive shower, coating 

per. On the contrary, the ley-pewter, by the bottom plate with a spongy white efflo- 

comparing its specific gravity with those of rescence of phosphoric acid. This acid snow 

the mixtures of tin and lead, must contain soon liquefies by the absorption of aqueous 

more than a fifth part of ita weight of lead, vapour from the air. 

* PHABMAcot>T£. Arscuic bloom. Native When phosphorus is inflamed in oxygen, 
arseniate of lime. SeeOaKs.* the light and heat are incomparably more 

* Phosphobi&cekce. SeeLwHT.* intense; the former dazzling the eye, and 

* Phosphorite. A sub-species of apatite, the latter crafcking the glass vessel. Soli?! 

1, Common phosphorite Colour yellowish- phosphoric acid results; consisting of 1.5 
White. Massive and in curved lamellar con- phosphorus 4-^2.0 oxygen. 

cretions. Surface drusy. Dull. Fracture When phosphorus is heated in highly 

uneven. Opaque. Soft and rather brittle, rarefied air, three products are formed from 

It melts with difficulty into a wliite colour- it : one is phosphoric acid ; one is a, volatile 

ed glass. When rubbed in an iron mortar, white powder; and the third, is a red solid 

or thrown on red-liot coal% it emits a green of comparative fixity, requiring a heat above 

coloured phosphoric light. Its constituents that of boiling water for its fusion. The vol- 

are, lime 59, phosphoric acid 34, silica 2, atile substance is soluble in water, imparting 

fluoric acid 1, oside of iron 1. — Pelletier. acid properties to it. It seems to be phos- 

It occurs in crusts in Estremadura in Spain. phorouSacid. The red" substance is proba- 

2. Earthy pkoaphonte. Colour grayish- bly an pxide of phosphorus, sincp fcr its 
white, tt consists of dull dusty particles. It conversion into phosphoric acid, it require! 
phosphoresces on glowing coals. Its con- less oxygen than phosphorus does. See. 
stituentsare, lime 47, phosphoricTacid 32.25, Acins (Phosprobic, Phosphouocs, and Ht- 
fiuoric acid 2.25, silica 0.5, oxide of iron ^ pophosphobous.) 

d.75, water 1, mixture of quartz ind loam Phosphorus and cHarine combine with 

11.5. — Klaproih, It occurs in a vein at Mar- great facility, when brought in contact with 

maroscli in Hungary. See Apatitk.* each other at conlmon temperatures. When 

* PaospHonus. (f phosphnric acid be mix- chlorine is introduced into a retort exhaust- 
ed with 1-jth of its weight of powdered ed of air, and containing phosphorus, the 
charcoal, and the mixture distilled at a mo- phosphorus takes fire, and burns with a pale 
derate red heat, in a coated cart hen. retort, flame, throwing off. sparks ; while a white 
whose beak is pa^rtially immersed in a basin substance rises and condenses on the side's 
of water, drops of a waxy looking substance of the vessel. 

will pass over, and, falling into the water, " If the chlorine be in cofisiderable quanti- 

will concrete into the solid, called phospho- tj', as much as 12 cubic inches to a grain of 

ru8.§ It must be purified, by straining it, phosphorus, th6 latter will entirely disap- 

Ihi-ough a piece of chamois leather, undei pear, and uothi rig but the white powder wdl 

warm water. Jt is yellow and semi-trans^ . be formed, into which about 9 cubic inches 

parent. It is as soft as Wax, but fully more of the chlorine will be condensed:' No new 

cohesive and ductile. Its sp. gr. is 1.77. It gaseous matter is produced, 

melts at 90" P. and boils at 550". .The powder is a compound of phospho- 

In the atmosphere, at common tenipera- rug and chlorine, first described as a pecu- 

tures, it emits a white smoke. Which, in the liar body by Sir H. Davy in 1810; and ^ari- 

dark, appears luminous. This smoke is aci- ous analytical and synthetical experiments, 

' — which he made with it, prove that it con- 

^ M. Javal finds, that the bi-phospliate of sists of about 1 phosphorus, and 6.8^ chlo- 

Kme, obtained by digesting 5 parts of cal- rine in weight. The equivalent ratio of I 

cined bone powdei*, with 2 parts of sulphu- prime of the first -^ 2 of the second consti- 

ric acid, is better adapted to yield phospho- tuent, gives 1.5 to 9, or 1 to;6. It is the bi- 

rus by ignition , with churcoalin a retort, chloride of phosphorus. ^ 

than pure phosphoric acid. The latter sub- Us properties are very peculiar. It is 

limes in a great measure undecomposed.^- snow-white, exteemely volatile, rising in il 

Ann. de Qidm. el JPhy&qtte, June 1820. gaseous form, at ^temperature much. below 
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that of boiling water. Under pneumatic The compounds of iodine and phospboi^ 
pressure it may be. fused, and then it crys- have been examined by Sir H. Davy, and 
tallizes in transparent prisms. M. Gay-I.us$ac. 

It acts violently on water, decomposing » Phosphorus unites to iodine with the dis- 
it, whence result phospiioric and muriatic engagement of heat, but ho liglit. One part 
acids ; the former from the combination of of phosphoiiis and eight of iodine form a 
the phosphorus with the oxygen, and the compound of a red orange-brown colonr, 
latter from that of the chlorine with the hy- fttsibie at about SIS**, and volatile at a high- 
drogen of the water. It produces flame er temperature. When brought in contact 
when exposed to a lighted taper. If it be with water, phosphiiretted hydrogen gas is 
transmitted through an ignited glass tube, disengaged, flocks of phosphorus are pre* 
along with oxygen, it is decomposed, and cipitated, and tive water, which is colour-' 
phosphoric acid and chlorine are obtained, less, contains, in sohition, phosphorous and 
The superior fixity of the acid, above the hydriodic acids. 

chloride, seems to give that ascendancy of One part of phosphorus and 16 of iodine, 
attraction to the oxygen here, which the produ<?e a crystalline matter of a grayish- 
chlorine possesses in most other cases. Dry bl&ck colour, fusible at 84*'. l*he hydriodic 
litnxus paper exposed to its vapour in a ves- acid, procluced by bringing it in contact witli 
sel exliausted of air, is reddened. When in- water, is colourless, and no phosphuretted 
troduced into a vessel containing ammonia, hydrogen gas is disengaged* 
a combination takes place, accompanied . One part of phosphorus,, and 24 of iodine, 
with much heat, and there results a com- produce a black substance partially fusible 
poimd, insoluble in water, undecotqposable at 115"^. Water dissolves it, producing a 
by acid or alkaline solutions, and possessing strong heat, and the solution has a very deep 
characters analogous to earths. brown colour, which is not removed by keep* 

2. The protochloride of phosphorus was ing it, for some time, in a ge)i tie heat. WitU 
first obtained in a pure state, by Sir H. Davy 1 phosphorus and 4 io<line, two compounds, 
in the year 1809. If phosphorus be subhmed very difFercnt from each other, are obtained, 
through corrbslve subliniate, in powder, in One of them has the same colour as that 
a glass tube, a limpid fluid comes over, as formed of 1 phosphoms -f* ^ iodine, and 
clear as water, and having a specific gravity seems to be the same with it. It melts at 
of 1.45. It emits acid fumes when exposed 217.5^, and when dissolved in water, yields 
to the air, by decomposing the aqueous va- colourless hydriodic acid, phosphuretted hy- 
pour. If paper imbued with it be exposed drogch, and phosphorus, which last preci- 
to the air, it becomes acid without infiam- pitates in orange-yellow flocks. The other 
ination. It does not redden dry litmus pa- compound is reddish-brown, does not melt 
per phmged into it. Its vapour burns in the at ^12°, nor at a considerably higher tem- 
ilame of a candle. When mixed with water, perature. Water has no sensible action on it. 
and heated, muriatic acid fliesoflT, and phos- Potash dissolves it with the disengagemefit 
phorpus acid remains. See Acin (Phospuo- of phosphuretted hydrogen gas ; and when 
soos). If it be introduced into a vessel con- aqueous chlorine is poured into the solution, 
taining chlorine, it is converted into the hi- it shows onl} traces of iodine. When heat- 
chloride ; and if made to act upon ammonia, ed in the open air, it takes fire and burns 
phosphorus is produced, and the same ear- like phosphorus, enaitting white vapours, 
thy-hke compound results, as that formed without any iodine. When these vapours 
by the bi-chloride aud ammonia. were conde^ised in a glass jar, by M. Gay- 

When phosphorus is gently heated in. the LuSsac, he Cojild perceive no iodine among 
protochloride, a part of it dissolves, and.tlie them. This red stibstance is always obtained 
fluid, on exposure to air, gives off acid .when the phosphorus 'is in the proportion 
fumes, from its action on iatmospheric mois- of 1 to 4 of iodine. M. Gay-Luss!«c is inclin- 
ture, while a thin film of phosphorus is left ed to consider it as identical with the red 
behind, which usually inflames by the heat ' matter, which plwsphorus so often furnish- 
generated from the decomposition of the es, and which is at present considered as an 
vapour. The first compound of tjiis kind oxide. In whatever proportions the iodide 
was obtained by MM. Gay-Lussac and The- of phosphorus has been made, it exhales, as 
nard, by distilling phosphorus and calomel soon as it is moistened, acid vapours, owing 
together, in 1808 ; and they imagined it to to the hydriodic acid formed by the decom- 
be a peculiar combination of phosphorus, position of the water, 
oxygen, and muriatic acid. No experiment* . Such is the account of the iodides of phos- 
have yet ascertained the quantity of phqar phorus given by M. Gay.Lussac Tlie com- 
phorus which the protochloride will dis- bining ratios by theory are, for the 
solve. Probably, says Sir H. Davy, adefi- Subic^ide,3.07 , - -'-. ,. - , ^ i« 

nite combrnatjon may be obtained, in which phosphorus, 5 ^" ^^^ ^^^^^^' ^^^ "^ ^'^^ 
the proportion of chlorine will correspond Protiodide, 1.5 4" 1^*^ ^ "4" 10.33 

to the proportion of oxyeen in the oxide c^ t)eutiodide,1.5 -(- 31.0 1 4- 20.66 

phosphorus. The subchJoride would consist ' Phospku/retted hydrogen^ Of this compound 
^3 phosphorus 4* 4.5 dilorine ; Qt of 2 + 3. tto« u^ two varieties $ one consisting of a 
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T^mt of teach constituent, and therefore to n^rly 3 volumes of sulphuretted hydrogen 

he called phospburettedhydTOFen; another, are produced. Now as the density of vapour 

in which the relation of phosphorus is one- of phosphorus is 0.833, as appears both from 

half less,, to be called therefore subphos* the above analysis of phosphureited hydro- 

phuretted hydrogen. g'en, and as also may be inferred from Sir 

1. Phosphuretted hydrogen. Into asmall H Davy's equivalent prime of phosphorus^ 

retort filled with milk of lime, or potash- (see Acid, PhosI^horic), the present gase- 

water, let some fragmeilts of phosphorus be ous compound results evidently from 

introduced, and let the heat of an Argand 2 volumes of by- 7 a ^v^oa v o n i laa 

flame' be applied to the bottom of the re- drogeh, 5 ^ "•"^^* ^ ^ " ^'^'^^^ 

tort, while its beak is immersed in the water. And I volume "1 

of a pneumatic trough. BubblesofgaBwrU of vapour of C « 0.8333 

come over, which explode spontaneously phosphorus, j 

w^itli contact of air. It may also be procured 0.9721 

by the action of dilute muriatic acid on which occupy only one volume ; whence the 

phosphuret of lime. In order to obtain the specific gravity of this gas is 9721; and it 

gas pure, however, we must receive it over consists of 2 primes of hydrogen *= 0.25 + 

mercury. Its smell is very disagi*eeable. Its. one of phosphorus «- 1.5 «» 1.75 ; being the 

«p. grav. is 0.9022. 100 cubic inches weigh same weight with the prime of azote. 

27*5 g^. In oxygen, it inflames with a bril- It is probable that phosphuretted hydro- 

liant white light. In common air, when the gen gas sometimes contains the subphos- 

gaseous bubble hursts the film of water, and phuret and common hydrogen mixed with it. 

explodes, there rises up a ring of white *• There is not, perhaps,'* says 8ir H. Da 

smoke, luminous in the dark. Water absorbs vy, "in the whole series of chemical phe- 

. about l-40th of its bulk of this gas, and ac- nomena, a more beautiful illustration of the 

quires a yellow colour, a bitter taste, and theory of definite proportions, than that of- 

the characteristic sanell of the gas. When fered'in the decomposition of hydrophos- 

brotight in contact with chlorine, it deto- phorous acid into phosphoric acid, and hy- 

nates with a brilliant gfreen light; but the drophosphoric gas. 

products have never been particularly ex- *< Four proportions of the acid, contain 

atnined. four proportions of phosphorus and four q€ 

By transmitting a series of electric expio- oxygen ; two proportions of water, contain 
sions, through phosphuretted hydrogen, the four proportions of hydrogen and two of ox- 
phosphorus is precipitated, and hydrogen of ygen, (all by volume). The six proportions 
the original gaseous volume remains. Hence or oxygen unite to three proportions of" 
tlie composition .of the gas maybe deduced phosphorus to form three of phosphoric 
from a comparison of its specific gravity with acid ; and the four propoiiions of hydrogen 
that of hydrogen. combine with one of phosphonis to form 
Pnosphuretted hydrogent 0.9022 one proportion of hydrophosphoric ga&$ 
Hydrogen, 0.0694 and there areno other products." — EtementSp 

p, 297. The reader wftl observe, that his 

Phos.«=^ difference of weight, 0.8328 jiydrophosphoric gas, is our subphosphui- 

Thus we perceive, that this compound retted hydrogen, 

consists of 0.8328 phosphorus + 0.0694 by-- Phosphorus and sulphur are capable at 

drogen ; or 12 4* 1 J or 1.5 + 0.125 = 1.625, combining. They may be united by melting 

which is the weight of the sum of the primes, them together in a tube exhausted of air, 

commonly called the weight of its atom, or under water. In this last case, they m'ust 

The gas may be likewise conveniently ana- be used in. small quantities; as, at the mo- 

lyzed by nitrous gas, nitrous oxide, or oxy; ment of their action, water is decoroposed, 

gen. sometimes with explosions. They unite in 

2 » S-uhpho8ph%iretted hydrogen, Itwasdis- .many proportions. The most fnsible corn- 
covered by Sir H, Davy in 1812. When the pound is that of one and a half of sulphur to 
crystalline hydrate of phosphorous acid is two of phosphorus. This remains liquid at 
heated in a, retort, out of the contact of air, 40*^ Fahrenheit. When solid its colour is 
solid phosphoric acid is formed, and a large yellowish-white. It is more combustible 
quantity of subphosphuretted hydrogen is than phosphorus, and distils undecompoun- 
evolved. Its smell is fetid, but not so disa- ded at a strong heat. Had it consisted of 2 
greeably So as that of the preceding gas. It sulphur + 3 phosphorus^ we should have 
does not spontaneously explode like it, with bad a definite compotind of 1 prime of the 
oxygen; but at a temperature of 300**, a first + 2 of the second constituent. This 
violent detonation takes place. In chlorine proportion f -rms the best composition for 
it explodes with a white flame. Water ab- phosphoric fire-matches or bottles. A par- 
sorbs \ of its volume of this gas. When po- tide of it attached to a brimstone match, in- 
tassium is heated in it, its voljume is doubled, flames when gently rubbed against a surface 
and the resulting gas is pure hydrogen, of cork or wood. An oxide made by heatings 
When sulphur is sublimed m 1 vohimc of it, phosphorus in a narrow mouthed phial witfe 
a ^Iphuret of phosphorus i» formed, and an ignited wire, ainwer& the same ptirposb^ 



Th^ phial , must be kept cTcisefy corked^ «nee of ftitextnet. Dissolve in afcobol «f 

otherwise phosphorous acid is speedily 0.817^ and evaporate the soltttioi^ to dTynen. 

formed. By repeating^ the solutions and evaporatfOi4» 

Phosphorus is' soluble in oils, and eom- we at last obtain a substance equally solti- 

inunicatesto them the property of appear- ble in water and alcohol. The oolourinff 

ing luminous in the darlc. Aicohol ana ether natter may be reihoved by agitating it with 

also dissolve it, but more sparingly.' a little water. Oystals of pure picrotoxia 

When swallowed in the quantity of a now faTl, which nfiiy be lArasbed with a lit- 

grain, it abts as a poison^ Azote dissolves a tie alcotrol. 

little of it, aud has its volume enlarged by The crystals are four^ided prismsi of a > 

about l-40th. See Euni.ovBTsk.* white colour, and intensely bitter taste. 

'^ pHospHOttus (of Baldwin). Ignited mu- They are soluble in 25 tiiiiearthehr weight 

nateoflime.* of water, and are not precipitable by any 

* Phospuorus f of Canton). Oyster shells known re-agent. Alcohol, sp. gr 0.810, 
calcined with sulphur.* ■ dissolves one-third of its weight of picro- 

"^ PnosPHoaus (of Bologna). See JLianr. toxia. Pure sulphuric ether dissolves 2*5ths 

Sulphate of barytes.* of its weight. 

V* PRosPHirasT. A compound of phbspho- Strong sulphuric acid dissolves it, but not 

rufl, with a combustible or metallic oxide.* when much diluted. Nitric acid converts it 

PHLoaisiTCATRD AiR. Scc NiTROGKirv luto oxalic acid. It dissolves and neatralizes 

PmAGisTicATKB Alkali. Ferropntssiate in acetic .add, and falls when this is satu- 

of potash. See Acid (Prussic). rated with aa alkali. It may therefore be 

* pHLoeisToir. See CoxBUStioir J^ -regarded as a vegeto-alkali itself.- Aqueous 

* PHTSiiLiTB or Ptrophtsaxitx. • Colour potash dissolves it,^ without evolving any 
greenish-white. Massive. In granular con- smeU of ammonia. It acts as an intoxicating 
cretions. Splendent in the cleavage, which poison. 

Is per^ec^ and as in topaz. Fracture uneven. Sulphate of picrotoxia must be formed by 

Translucent on the edges^ As hard as to- dissolving picrotoxiain dilute sulphuric acidi 

pttz. Sp. gr. 3.451. It whitens with the for the strbng aeid ehars and destroys it. 

blow-pipe. Its constituents are, alumina The solution crystallizes on cooling. The 

37.7% silica 34.36^ fluoric ajcid 7.77. ft ia sulphate of picrotoxia dissolves in 130 times 

Ibundin granite at Finbo, in Sweden. It is its weight of bmling water. The solution 

a sub-spedes of prismatic topazi—Jam^tpfU^ graduafiy' lets Ikll the salt in. fine rilky fila- 

'* PioRovKL. The characteristic principle ments disposed in bundles, and possessed of 
of bile. If sulphuric acid, diluted with five great beau^ When diy, it haa a white co- 
parts of water, be mixed with fresh l^le, a kwur, and feels elastic under the tee&, like 
yellow precipitate will &H. Heat Uie mix- phimose alum. It is composed of 
f ure, then leave it in repose, and decant off Sulphuric acid, 9.99 5 
the clear part. What remains was formerly Picrotoxia^ -• 90.01 45 
called resin of bile, but it is a greenish «oni- i ■ ■ 
pound of sniphuric acid and picrmne). 100.00 
Edulcorate it with water, and digest ifith ^fHrate of fier^oxia* Nitricjacid, of the 
carbonate of barytes. The picromel nfyw speaifie gravity 1.38, dilute3<t^th twice its 
liberated will dissolve in the water. On we]g)it6fwater,dissolves,wiAm assisted by 
evaporating this solution^ it is obtained in teat, the fourth of its weight of picrotoxia. 
a solid state. Or by dissolving the green When this s<rfution is evaporated to one-half, 
sulphate in alcohol,' and digesting the so- it becomes i^scid, and on cooling, is conyert- 
hition ever carbonate of potash tiu it -cease ed into a transparent mass, simiwr to a solu- 
to redden litmus paper, we obtain the pic- tion of g^m-arabic. In tliis state the nitrate 
romel combined with alcohol. of picrotoxia is acid, and exceedingly bitter. 

It resembles inspissated bile. Its colour is If it be still farther dried in a temperature 

greenish-yellow ; its taste is intensely bitter not exceeding 140^» it swells up, becomes 

at first, with a succeeding impression of opaque, and grows at last perfectly white 

sweetness. It is not aflTected by infusion of and light, like calcined aluoK If we keep it 

galls, but tl)e salts of iron and sobacetate in this state, at a temperature below that of 

of lead precipitate it from its aqueous solu- boiling water, adding a little water occa- 

tion. It afTords no ammonia by its destruc- sionaliy, -the whole excess of acid exhales^ 
tive distillation. Hence^ the absence of and the taste become purely bitter. When 

azQte is inferred, and the peculiarity of pic- this salt is washed in pure water, the acid is 

romel.* .totally removed, and the picrotoxia is sepa- 

* Picrotoxia. The bitter and poisonous rated in the state inline white plates, 
principle of coccuhia indicus, the fruit of the Muxiaie of picrotoxia* Muri,atio acid, of 
metUspermifm cocailtis. To the filtered de- thespecificgravity 1.145, has little action on 
coction of tliese berries, add acetate of lead, picrotoxia. It dissolves it when aasiated by 
.while any precipitate falls. Filter and eva- heat, but doesnot become entirely saturated, 
perate the liquid cautiously to th|e consist- Five, parts of tliis acid, diluted w^th thr^ 

VoL.tf. no _ . 



times its weight ofwater, dissolve about one mnitev It is- found in Amn« in lli|ll» 

part i^pierotoxia at a strong boilingptetnipe' CAnna; Sky6, and in the Townland of 

rature. The liquor, on cooling, is converted Kewiy, where it wius first observed by Mr. 

into a grayish crystalline mass, composed of Joy of DuVlin.* 

confused crystals. When these crystals arte • ♦TrrcoAi.. See Coai..* 

weU washed, they are almost destitute of * Plas^. See Vsobtabls KivGijnx.* 

taste,jmd feel elastic under the teeth. They *Vtk^^, Colour between grass-green and 

dissolve In about 400 tines their weight of leekrgreen. In angular pieces. Glistening, 

boiling water ; but are almost entirely ^e^ l^ractUre conehoidal. Trafislucent. Hard- 

posited on cooling. The solubility is much Brittle. Sp. gr. %55ti, InfuaibteJ t(s constt- 

increased by the presence of. an excess of tuehts are, si)iea96.7'5, alumina O.Suu' iron 0.5, 

acid. loss %S,-^Xiaptf>th. ft occurs in beds asso- 

yicetate ef picrotoxia. ' Acetic acid dis- ciated with common caicedony. It is found 

solves picrotoxia very well, andmay be near- also among the ruins of Borne.* 

ly saturated with it by the asmtanee of a * PiiA»Tim of Paris. Gypsum.* 

boiling beat. On cooling, the acetate prect* Platixa is one of the metals for the dis- 

pitates in weli^efiited prismatic needles, coveiy of which we are indebted to our 

This acetate is soluble in 50 times its weig1>t contemporaries. Its ore has recently been 

of boifing water. On cooling, it forms crys- found to contain, likewise, four new metals, 

tals of great beauty, light, without any acid paHadium, iridtum, osmium, and rhodium'; 

smell, and much less bitter than picrotoxia which see; be^de iron and chrome, 

itself. It is decomposed by nitric acid, wfaieh ' The crude pktina is to be dissolved in 

disen^pages the acetic acid. Dihite sul^ijh nitro-muriatic a^d, precipitated by muriate 

nc actd hoA no marked ae^it on it. It is of ammonia, and exposed to a very violent 

not so poisonousaa pure picrotoxia.—- ii«^ heat. Then the acid and alkali are exjSel- 

lay. Jbm* 4e Cimie** led, and the metal reduced in an aggttitl- 

* PmxuTB. A variety of steatite, found nated state, which is rendered more cbm- 
at Kosemuts^ in Silesia.** pact by pressure while red-hot. 

* PivcHBBoi^. An afioy of copper, in Pilre or refined pbtina is by much the 
which the proportion of sine it greater than heaviest body in nature. Its sp. gr. is 21 .5. 
in brass.* . * ift is very malleable, though considerably 

* PiiTEAL ConessTioss. Matter of a sto- harder than either gdd or silver ; and it 
ny consistence iajsometimes deposited in hardens much under the hammer. Its co^ 
the substance of the pineal gland, formerty lour on the touch*stone is not distinguish- 
reckoned, from its position in the centre m* able from that of silver. Ptire platina re-' 
the brain, to be the seat of the soul, the ift- quires a very strong heat to melt>it ; but 
telle ctual sanctuary. These concretions when uiged by a white heat, its parts will 
were proved by Dr. Wollaaton to be phos- adhere together by hammering. This pro- 
phateof lime.* perty, which is distingfuished by the name 

* PiHiTE.. MIcarelle of Kirwan. ■ Colour of weldiug, is peculiar to platina and iron, 
blackish-green. Massive, in lamellar con- which resemble each other likewise in thext 
cretions, and crystaJJized in an equiangiilar inlUslbility* 

ux^ided p>^sm ijM the same %ure trunca- l^tina is not altered by exposure to air ; 

ted or be^jHh^" 9 and in a rectangular four- neither is it acted upon by the most conccn- 

sided prism.-''' Cleavage shining; lustre re- trated simple acids, even when boiling, or 

sinous. Fracture uneven. Opaque. SofU distilled from it. 

Sectlle ; frangible, and not flexible. Feels ^ The aqua regiabest adapted to the solu- 

Somewhat greasy. Sp. ^, 2^95. infusible. 1i«m of platina, is cifmposed of one part of 

Its constitueats are, suica 29.5, dumina the nknc and three of the muriatic acid. 

63.75, oxide of iron 6,tS.^MP^ppoth, It is T1:ie soluti^ does not take place with ra- 

found in the granite of St. Michael's Mount, pidity. A small quantity of nitric oxide is 

Cornwall ; and in prophyry in Glen-Gloe disengaged, die poiourofthe fluid becoming 

and Blair-Gowrie.* first yellow, and ikffcerward of a deep red- 

* PisTAciT*. See EriDOTE.* dish-brown, which, upon dilution with water^ 

* Pitch. Sec Bitv|C£N.* is found to be an intense yellow. This so- 

* Pitch Coal. See Coal* lution is very corrosive, and tinges animal 

* Pitch Ore. See Ohes or uBANitrM.* matters of a blackish-brown colour; it al'- 

* PiTcusTOTTE. A sub-species of indivisi- fords crystals by evaporation. 

ble quartz. Colour green. Massive; Vitreo- Count Moussin Poushkin has given the 

resinous histre. Feebly transparent on the following method of preparing malleable 

cd^es. Fractuie ccmehoidal. Semi-hard in platina: 

a high degree. Rather easily frangible. Sp. Precipitate the platina from its solution 



^'...« *-^.»^, «iiiic *, uAtuc OT iron ly oxiae oi in a convemenx crucioie xo me weii-Known 

manganese 0.1, natron 1.75, water 8.5— spongy metallic texture, which wash two 

jaaptvth. It eecurs in vein^ that traverse or three times witfc boiling water, to carry 
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off any portioii of saline matter that tna/ one of charooal powder. The phonbuiet 

have escaped the action of the fire. Boil of plafina is of a idivery-whtte, very orittl«^ 

ij for about half an hoiir« in aa much ^ater ana hard enough td strike fire with steef- 

mixed wkh. one-tenth put of muriatic acid It^is more fusible than the metal kaslf^ and 

as will cover the mass to the deplh. of about a strong heat expels the phosphorus, whence 

half an inch, in a convenient, glass vessel. Pelletier attempted to obtain pore platina 

This will carry ojf any quantity of iron that in this way. He found, however, thfit the 

might still exist in the metal. Decant the last pottions of phosphorus were expelled 

acid, water, and edulcorate, or strong^ ig* with too much difficulty, 
nite the platina. Platina unites with most other metab^ 

To one part of this metal take two parts Added in the proportion of one-twelf%^ to 

of mercury, and amalgamate, in a ghuis or gofd, it forms a yeiloivsh-white metal, hk^h- 

porphyry mortar. This amalgsunation takes qr diiel^, and tolerably elastic, so that Mr. 

place very readily* The proper method of Hatchett suoposed it might be used with 

conducting it is to take about two drachms advantage for wwtoh-springs, and bther pur^ 

of mercniy to three drachms of platina, and poses. Its spe^c gravity was 19.018« 
amalgamate them together ; andtq thisamal- HaftiaiR renders suver more hard, but its 

gam may be added alternate small quantities colour more duJt 

of platina and mercury, till the whole of the . Capp^«js mueh improved by aUoying 

two metals is combined. Several pounds with platina. From l'6th to lr25tb, or 

may be thus amalgamated in a few hours, even les^ renders it of a golden colour, 

and in the large way a proper mill might harder, susceptible ofa finer polish,. smooth- 

shorten the operation. graineo, and much less liable to rust. 

As soon as the amslgam of platina is AUoys of platina with tin and lead are 

made, compress it in tqbes of wood, b^ the very apt to tarhish. See I^oir. 
pressure of an iron screw upon a cyhnder Ifiom its hardness, infusibility, and difiir 

of wood adapted to the bore of the tube, cultv of being acted upon by most agents. 

This forces the superabundant mercuiyiVom platina is of great value for making various 

the amalgam, and renders it solid. After chemical viessels. These have, it is true, the 

two or three hour% bum upon die coals, or inconvenience :of bein|^ liable to erosion 

in a crucible lined with charcoal, the sheath fiom the caustic alkalis and some of tiie 

* in Which the amalgam is contained, and neutral salts. . 

urge the fire to a white heat ; after which ^ Platinum is now hammered v^ Pans 

the platina may be taken out in a yew sofid into leaves of extreme thinness. By enclcp- 

sUte, fit to be foiled, ing » wire of it in a little tube ol'^ilver, and 

Muriateoftiniasodeficateatastof pk^ drawingthis through a steel.plate m the 

tina, that a nngle drop of the rec«nt sola- umial way, Dr. Wollaslon hae succeeded in 

tion of tin in muriatic acid gives a bright red producing platiBum wiiie not exceeding 

colour to a solution of mufiate of platina, l^lQOOth of an mA in diameter. .... 
scarcely distinguishable horn w«ker* Por some, curious phenomena of its fur- 

If the muriatic solutidn of pUtina hm agi- idon, aee Buyw-nps. There are two oxides 

tated with ether, the eUier intt become im- of platinum :-— . « u 

pregn^d with the metaL Thia ethereal 1. The protoxide maj^ be obtained by 

solution is of a fine pale yellsfW, doeis not y|Kninog a soluaon of neutral mtrate or 
stain the skin, and is preeipitable by ammo-* mercury inte a dilute solution of muriate of 

lua. platinum, ' A dark brown or ohve-green 




be. . 

digested in sulphuric acid, a sulp&ate of pit, , ,- ^ , 

tina will be formed. A subnitrate mi^ be s6 as to di^lipate tfie mercurial wit. The 

ibcmed in the ssme m^ner. Aecordii^to pure blacM prototic^ now remains TOO 

M. Chenevix, the insoluble sulphate co«- grains of K> at a redbeat, emit 12* cubic 

tains 54.5 oxide of platina, and 45.5 acidand Siches of oxygen, alld become meullic pla^ 

water; the insoluble muriate, 70 of o»de; Uttum. With ena^ellers' flux it may be 

and the subniti^te, 99 of oxide; but the Ignited without rdduction. This important 

i>urity of the onde of platina in these is un- fact, as well As fte cfiscovery of this oxide 

certain. Itself, is du* fe Ar. Cooper. K would thua 

Pktina does not combine with sulphur appe^thatpiotQxideofplatinum consists of 
directly, but is soluble by the alkaline suU PlatiniiAi, 100.000 22*6^ 

pburets, and precipitated from its nitro-mM- V^jgAi, 4.423 1.06O 

riatic solution by sulphuretted hydrogen. 2. Tile Peroxide appears to contain three 

Pelletier united it with phosphorus, by primb ir^ortions. BerzeliuB obtained it bv 

projecting small bits of phosphorus on the treatls* the muriate of pUtinum with aui- 

nietal heated to redness in a crucible i or phurtfacid, at a distilling heat, and d«com- 

exbosing to a strong heat four parts each of posinf Ihe sulphate by aaueou* potash, i ne 

platina wid concrete phosphoric acid with precipitated oxide isayeUowiak-btownpow. 
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der, e^nly reducible hy a Kd heat to the with pota^-ley, and boiled for some time. 

Aietallic state. It is tben filtered^ washed* and dried* A 

According to Mr. £. Davy, the proto- brown powder is obtained, lighter than ful- 

Chloride is soluble in water; while the bi- minatmg gold, which is the fulminating^ pla- 

thloride is insoluble. If the common nltro- tinum. It explodes violently when heated 

muriatic Solution be cautiously dried, and to 400^ ; but does not detonate by friction 

heated to dull redness, washed with water» or percussion. It is a non-conductor of 

and again dried, we obtain the bichloride, electricity. With sulphuric acid it forms a 

apparently consisting of deep coloured solution. Chlorine and mu- 

Flatinum, 100, or 1 prime 23.73 riatic acid gas decompose it. According- to 

Chloriiie, 37.93 2 9.00 Hr. £. Davy, it consists of 

' It has a doll olive-brown or green colour { JSTearl^ 

a harsl^ feel ; and is destitute of taste and Peroxide of platinum, 82.5 d primes 

smell. It is not fusible by heat; nor is it Ammonia,' 9.0 1 

altered by exposure to the atmosphere. At Water, 8.5 2 

a full red heat the chlorine flies off, and ^ An important paper of Mr. Davy's on pla- 

platinum remains. tinum has been recently read at the Royal 

' According to Mr. £. Davy, there are two Society, the details of which are not yet 

phospburets and throe sulphurets of pfaiti- published.** 

num. See his excellent memoir in the JPAfV. * PLATurrxOaB. See Ores or Pi^ti- 

•Ub^.VoLxl. HTM.* 

The sahs of platinum liave the following * Plbokjiste. Ceylanite.* 

general characters :— * Pluvbaoo. See GaAPHirs.* 

1. Their solution in water is yellowish- * Poisons. Substances which, wheni ap- 
brown. plied to living bodies, derange the vital 

2. Potash and ammonia determine the functions, and produce death, by an action 
formation of small orange-coloured crystals, not mechanical. The study of their nature, 

3. Sulphuretted hydrogen throws down mode of operation, and antidotes, has been 
the metal ih a black powder. called toxicnlogy. Poisons have been arran|p- 

Ferroprussiate of potash, and infusion of ed into six classes: 

galls occasion no precipitate; l.^'CtnroBw^, or eachjontic poiwn»» 

1. The sulphate of platinum may be ob- , They are so named because they usually 
tained by passing a current of sulphuretted irritate, inflame, and corrode the animal 
hydrogen gas through the nitro-muriatic so- texture with which they come into contact, 
hition. It should be washed and boiled once Their action is in general more violent and 
or twice with nitric acid, to ensure its en- formidable than that of the other poisons, 
tire conversion into sulphate. It has a The following list from Orfila contains the 
brownish-black colour, and resembles the principalbodiesof this class: 
carbonaceous crust left when sugar is de- 1. Merctaial preparadona ; corrosive sub- 
composed by heat. It is brittle, easily pul- limate ; red oxide of mercury ; turpeth mi- 
verized, and has the lustre nearly of crystal- neral, or yellow subsulphate of mercury ; 
lized blende. Its taste is acid, metallic, and pernitrate of mercury; mercurial vapours, 
somewhat caustic. It reddens litmus paper 2. Artemcal preparatiene ; such as white 
slightly. It is deliquescent, and soluble in oxide of arsenic, and its combinations with 
water, alcohol, and ether, as well as in mu- the bases, called arsenites ; arsenic acid, 
riatic, nitric, and phosphoric acids. At a red and the arseniates ; yellow and red sulphu- 
Eeat it is resolved into metal. It appears, ret of arsenic; black oxide of arsenic, or 
from Mr. Davy's analysis to consist of fly-powdeir. 

TVieoT^. 3. Antmonial preparationa ; suchastsrtar . 

Sulphuric acid, 26.3 27.58 emetic, or cream;tartrate of antimony ; ox- 

Pirotoxide of platinum, 73.7 72.42 ide of antimony ; kermes mineral ; muriate 

Thisnear Coincidence is a verification of of antimony; and antimoniU wine. * - 

tiie analysis. A sulphate of potash and pla- 4. €upre<nts preparatttma ; such as verdi- 

tmum is formedby neutralizing the sulphate gris; acetate of copper; the cupreous sul- 

withasolutionof potash, and exposing the phate, nitrate, and muriate; ammoniacal 

mixture for allttle to aboiling heat. Aj^n- copper; oxide of copper; cupreous soaps, 

ular substance resembling gunpowder is ob- or grease tainted with oxide of copper ; wd 

tained. It is tasteless, insolimle in water, cupreous wines or vinegars, 

and possesses the lustre of blende. A soda- 5. Muriate af iin4 

sulphate may be formed by a similar pro- 6. Oande and ntlphatB ofzme, 

cess ; as also an ammonia-sulphate. 7. JVlt>a/tf ofaiher. 

FuhdnoHng pfatinum has been lately dis^ 8. Muriate ofg^M. 

covered by Mr. Edmund Davy. Into a solu- 9. PeaH-tokUe or the oxide of biamuthf wbA 

tion of the sulphate in water, ac[ueoiiM am- the subnitrate of this metal 

monia is poured, and the precipitate ilirhiefa 10. Concentrated acida ; sulphuric, mtrie, " 

falls, being washed, is put into a matrass phosphoric, muriatic, hydriodic, acetic, Ike. 
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11. Corroiive alkaUtt pute or subcarbo- pium. 14« Cicuta virosa. 15. AnagaUisar- 
nated potash, soda, and ammonia. vensis. 16. Mercurialis perennis. 17. l>t* 

12. The CQutHc earthit lime and bftrytes, g^talis purpurea. 18. The distilled waters 

13. Muriate and carbonate 9/ barytes. and oils of Some of the above plants. 19. 

14. Glas9 and enamel povfder. The odorant principle of some of them< 

15. Cantharidee, . 20. Woofara of Guiana. 21. Camphor. 
IX.'-^gtringent poiaens, 22. Cocculus Indicus. 23. Several raush- 
X^.PrepaniHoniof leadyS\X€^ as the ace- rooms; see Aoahicus, and Boletus. 24. 

tate, carbonate, wines sweetened with lead* Secale cornutum. 25. Lolium temulentum. 

water impregnated with its oxide, food 26. Sium latifolium. 27. Coriaria mvrti- 

cooked in vessels containing lead, sirups folia,. 

clarified with subacetate of lead, ptumbean . VL'^SepHc or putrescent poieona. 

▼apours. 1. Sulphuretted hydrogen. 2. Putrid 

111 '^^crid poitima, effluvia of animfd bodies. 3. Contagious 

1. The gatee ; chlorine, muriatic acid, effluvia, or formitesandmiasm&ta; see Mias- 
sulphurous acid, nitrous gas, and nitro-mu- . mata. 4. Venomous animals ; the viper, 
rtanc vapours. rattlesnake, scorpion, mad dog, &c. 

2. -Jatropha manihot, the fresh root, and I regret that the limits of this work pre- 
its juice, from which cassava is made. elude me from introducing a systematic view 

' 3. The Indian ridnut^ Of Molucca wood. of the mode of action of the principal sub- 

. 4. Scammony, 5 Gamboge. 6. Seeds of stancres in the above catalogue. Under .^71 A- 

palma Chritti, Z. Elat^rium. 8 Colocynth. mony, ArseniCy Copper^ Leady Mercury, Sil- 

9. Whhe hellebore root 10. Black helle- ver, pretty copious details are given of the 

bore root. 11. Seeds of stavesacre. 12. The poisonous effects of their preparations, and 

wood and fruit of the ahoviii of Brazil. . 13. of the best methods of counteracting them. 

Rhododendron chrysanthum. 14. Bulbs of •Antidote for vegetable poisona. M. Dra- 

cokhioum, ^thered in summer and autumn, piez has a^ertained, by numerous experi- 

15. The milky juice of the convolvulus ar- ments, that the fruit oftbe/emlteacordifolia, 

vensis, 16. Asclepias. 17. QSnanthe fistulo- is a powerful antidote against vegetable poi- 

sa and crocata. 18. Some species o^clematU, sons. He poisoned dogs with the rhus toxi- 

19. Anemone Pulsatilla. 20. Root of Wolf's- codendron, hemlock, and nux vomica ; and 

bane. 21. Fresh roots of Arum maculatum. all those which were left to the effects of 

23. Berries and bark of Daphne Mezereum. the poison di^d, but those to' which the 

23. The plant and emanations bf the rhus above frui^ was administered, recovered 

toxicodendron. 24. Euphorbia Offlcinalls. cbmpletelv, after a short illness. To see 

25. Several species of ranunculus, particu- whether the antidote would act in the same 

larly the aquatilis. 26. Nitre, in a large dose, way, applied externally to wounds into which 

27. Some muscles and other shell-fish. vegetable poisons haa been introduced, he 

IV r'-^arcotic and atupefying poUons, took two arrows, which had been dipped 

1. The gates / hydrogen, azote, and ox- into the juice of ^e manchentUe, and slightly 
ide of azote . wounded with them two cats ; to one of theise 

2. Poppy and opium. wounds he applied a poultice, conaposed of 

3. The roots of the solanum somniferum ; the fruit of the feuUlea cordifolia, while the 
berries and leaves of the solanum nigrum; other was left without any application. The 
those ofthe morel with yellow friiit. 4. The former sufiTered no inconvenience, except 
roots and leaves of tlie atropa mandn^on. from the pain ofthe wound, which speedily 
5. Datura stramonium. 6. Hyosciamus, or healed ; ^hile the other, in a short time, 
benbape. 7. Lactuca virosa. 8. Paris quad- fell into convulsions, and died. This fruit 
rifoliU, or herb Paris. 9. Lauro-cerasus, or loses these valuable virtues, if kept two 
bay laurel and pnissic acid. 10. Berries of years after it is gathered. 

the yew tree. 11. Ervum ervilia; the seeds. Dr. Chisholm states, that the juice of the 

12. The seeds of lathyrus cicera. 13. Dis- sugar-cane is the best antidote for arsenic. • 

tilled water of bitter almonds. 14. The eT- Dr. Lyman Spalding of New York an- 

fiuvia of many ofthe above plants. nounces in a small pamphlet, that for above 

V.'^J^arcoHcfhacrid toistnu, these fifty yet^n, the Scutellaria Lateriflora 

1. Carbonic acid; tne gas of charcoal has proved to 'be an infallible means for the 

stoves and fermenting liquors. 2. The man- prevention and cure of the hydrophobia 

chineel. 3. Faba Sancti Ignatii. 4. The ex* after the bite of rabid animals. It is better 

halations and juice ofthe poison-tree of Ma- applied as a dry powder, than fresh. Ac- 

cassar, or Upas-Antiar. 5. The ticunas. 6. cording to the testimonies of several Ameri- 

Certain species of Strychnos. 7. The whole can physicians, this plant, not yet received 

plant, Lauro-cerasus. 8. Belladona, or asaremedy in any European Jlia^ma*3ied!»- 

deadly nightshade. 9. Tobacco. 10. Roota so, afforded perfect relief in above a thou- 

of white bryony. IL Roots of the Choero- sand cased, as well in the human species, a^ 

phyllum silvestre. 12. Cpnium maculatum, in the brute creation, (dogs, swine, and ox- 

pr spotted * hemlock. 13. JEthusa cyna- en).— P^7. Ma^, Ivi. p, 151."* 
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* P0)J8Bive-S]^Tx. See Clat."* na. See Kaouk, Pxtvbtss, and Fottexv. ■ 

* FouEV. The powdery matter evolved PeacxLAiv or Rsaitxub. Reaumur gave 
from the anthere of flowers. That of the the quality of porcelain to class ; that b, he 
date seems, from the experiments of ('our- rendered glass of a milky c^our, semi^trans- 
croy and VauqueKn. to approach in its con- parent, so hard as to strike fire with steely 
stitudon to animal substances s that of the infusible, and of a fibrous grain, by means oT 
hazel-Httt contains tannin, reain, much glu- cementation. The process which he pob-' 
ten, and a little fibrin ; and that of the tulip lished is not difficult. Common glass* su^ 
yielded to Grotthus the following constitu- as that of which wine bottles are made, sue- 
ents in 26 parts : ceeds best. The glass vessel which is to be 

Vegetable albumen, - 20.25 converted into porcelain, is to b^ enclosed 

Malatis of lime, with trace of 7 3 50 ^^^ baked earthen case or aeggar. The 

malate of magnesia* 3 ' vessel and case are to be filled with a ce- 

Malic acid, - - • 1.00 ment composed of equal parts <^ sand and 

Malate of ammonia, 'I powdered gy psum or plaster ; and the whole 

Colouring.matter, C ' 1.25 is to be put into a potter*8 ktin, and to re«. 

Saltpetre? j main there during the baking of commoii 

26.00 earthenware; after which the glass vessel 

The principle in pollen, intermediate be- will be found transformed into such a mut* 

tween gluten and albumen^ has been named te^ ashas been described. 

ky Dr. John, Pollenin, * PoavHTBT is a compound rock, havui|^ 

It is yellow, without taste and smell ; in- a basis^ in which the other contemporaneous 

jboluble in water, alcohol, ether, fat, and vo- constituent parts are imbedded. The base is 

latile oils, and petroleum. sometimes clay-stone, sometimes homston^ 

It bums with flame- On exposure to air, sometimes compact feldspar ; or pitchstoney 

at assumes the smell and taste of cheese* pearlstone, ana ob»dian. The imbedded 

kndsoan becomes putrid with disengage- parts are most commonly feldsparandquarlz, 

ftient of ammonia.'^ which are usually crystallized, more or less 

* F^diTCHaoiTs. The colouring matter of perfectly, and hen^e they appear sometimes 
saffron.'^ granular, Accor^ng to Werner, there are 

*, PoKPBonz. White oxide of ainc.''' two distinct {>orpfayry formations; the oldest 

* Po NDsaoirs S fab. ' See Heavt Sfab.'*' occurs in ^eiss, in heds of great magnitude ; 

* PoRcEi^xir Eabth. See Ci.at.* and also m mida-slate and clay-slate. Be- 
PoBcsi.Anr is the most beautifhl and the tween Blair in Athple and Dalnacardoch, 

finest of all earthen wares. there is a very fine example of a bed of por« 

The art of making porcelain is one of phyry-shte in mica. The second porphyiv 

those in which Europe nas been excelled by rbrmation is much more widely extended, 

oriental nations. The first porcelain that It consists principally of clay poiphyry* 

was seen in Europe was brought from Japan while the former consists diiefly of hom- 

and China. I'he whiteness, transparency, stone porphyry and feldspiir porphyry, 

fineness, neatness, elegance, and even the It sometimes contains considerable repo- 

magnificence of tliis pottery, which soon be- . sitories of ore, in veins. Gold, silver, lead, 

came the ornament of sumptuous tables, did tin, copper, iron, aad manganese occur in 

not fail to excite the admiration and Indus- it; but chiefly in the newer porphyry, as 

try of Europeans. happens with the Hangstrian mmes. It oc- 

Father EntrecoHes, miSEnonary at Chi/ia, curs in Arran, and in Perthshire, between 

sent home a summary description of the Dalnacardobh and Tummel-bridge.* 

process by which the inhabitants of that Pobtlaitd Stoks. A compact sandstone 

country make their porcelain, and also a from the I^ of Portland. The cement is 

^iiiall qtiantity of the materials which they calcareous. 

employ in its composition. He said, that the * Potass, commonly called the Testable 

Chinese composed their porcelain of two aftali» because it is obtained in an impure 

ingredients, one of which is a hard stone or state by the inciaeration of vegetables. It 

rock, calkd by them petuntse, which they is the hydrated deutoxide of potasamim.* 

carefully grind to a very fine powder ; and • . 

the other, called by them kaolm, is a white Ta^le of the saUne product of ime thousamf 

earthy substince, which they mix intimately lbs, of ashes ofihefollorudng vegetable* .'— 

with the ground petuntse. ' Saline products, 

Reaumur examined both these matters ; 

*and having exposed them separately to a vio- Stalks of Turkey 1 -«« 11 

lent fire, he discovered, that the petuntse wheat or maia» S 

had fused without addition, and that the ka- Stalks of sttn-> ^aq 

olin had given nO sign of fusibility. He af- flower, 5 . 

terward mixed these matters, and formed Vine-branches, 163.6 

cakes of theiii, which, by baking, were con- Elm, 166 •» 

>terteQ iiito jporcelain similar to that of Chi- Box^ 73 
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S»]Iow» 102 . and Mr. Doaale have inadvertently directed 
Oak» 111 the contrary. This salt thos refined is call- 
Aspen, 61 ^d peari-ash, and must be the same as the 
Beech, S19 Dantsic pearl-ash. 

Fir, 139 To obtain this aUcali pure, BerthoQet re- 
Fern cut in Au< 116^^' ^^ according commends to evaporate a sohition of pot- 

gnst^ t to WUd^nheim. ash, made caustic by boilingf with<][uicklime, 

\Vormwood» 748 till it becomes of a thickish consistence, to 

Fumitory, 360 add about an equal weight of alcohol, and 

Heath, 115 Wildenheim. let the mixture stand some time in a close 

On these tables Kir wan makes the follow- vessel. Some solid matter, partly crystal- 

idjr remarks :— f- . * li^ed, will collect at the bottom ; above this 

1. liiat in general weeds yield moreasfaes, will be a small quantity of a dark coloured 
and their ashes much more salt than woods ; fluid, and on the top another lighter. The 
and that consequently, as to salts of the ve« latter, separated by decantation, is to be 
getable alkali kind, as potash, pearl ash,ca- evaporated quickly in a silver basin in a 
riiBp, &c. neither America, Trieste, nor the sand heat Glass, or almost any other metal, 
nor^mcountriesy^veany advantage over would be corroded by the potash. Itefore 
Ireland. the evaporation has been carried far, tho 

2. That of all weeds fumitory produces solution is to be. removed from the fire, and 
most, salt, and next to it wormwood. But suffered to stand at rest; when it will again 
if we attend only to the quantity of salt in a separate into two fluids. The lighter, being 
given weight of ashes, the ashes of worm* poured off, is again to be evaporated with a 
wood contain most. Tiifolium fibrinum also quick heat ; and on standing a day or two 
produces more asbeaand sah than fern. in a close vessel, it will deposite transparent 

The process for obtaining pot and pearl- crystals of pure potash. If the liquor be 

ash is ipven by Rirwan, aa mllows :-*- evaporated to a pellicfe, the potash will 

1. 'Ilie weeds should be cut just before concrete without regular crystallization. In 
they seed, then spread^ well dried, and ga- both cases a high>cotoured liquor is separat- 
thered clean. ed, which is. to be poured off; and the pot- 

2. They should be burned within doors ash must be kept carefully secluded from air. 
on a grate» and the ashes laid in a chest as A ptrfectiy pure sohition of potash, will 
iUt as they are prodnced. If any charcoal remain transparent, on the addition of lime- 
be visible, it snould be picked out, and water, show no effervescence with dilute 
thrown back into the fire, tf the weeds be sulphuric acid, and not give any precipitate 
moist, much cea) will be found. A close on blowing air from the lungs through it by 
smothered fire, which has been yecommend- meapM of a tube. 

ed by some, is very prejudicial. * Pure potash for experimental purposes, 

3. Tke^ should be lixiviated with twelve may most easily be obtained by igniting 
times their weight of boiling water. A drop' cream of tartar in' a crucible, dissol vi n^ th e 
of the soKition of corrosive siil^limatA will residue m water, filtering, boiling with a 
immediately discover when the water ceases a uantity of quick lime, and after subsidence, 
to tak^ up any moiw alkali. The earthy decanting the clear liquid, and evaporating 
matter that remains is said to be a gdod ma- in a loosely covered silver cspsule, tiU it 
sure foiT clayey sc^h. flows like oil, and then pouring it out On a 

4. The ley thus formed should be levapo- clean iron plate. A solid white cake of pure 
rated to dtynessin iron pans. Two or three hydrate of potash is thus obtained, without 
It least of these should be used, mkI tiicley, the agency of alcohol. It must be immedi- 
as &st as it is concreted, passed from the ately broken into fragments, and kept in a 
one to the other. Thus, much time is saved, well-stoppered phial. 

as weak leys evaporate more quickly than As 100 parts of subcarbonate of potash 

the stronger. The salt Uius procured is of a are equivalent to about 70 of pu»e concen- 

dark colour, and contains much extractive trated oil of vitriol, if into a measure tube, 

matter, and being formed in iron pots, is graduated into 100 equal parts, we intro- 

ealled potash. duce the 70 grains of acid, and fill up the 

5. This salt should then be carried to a remaining space with water, then we have 
teverberatory furnace, in which the extrac- an alkalimeter for estimating the value of 
twe matter is burnt off, and much of the was commercial pearl ashes, which, if pure, will 
ter dissipated : hence it generally loses frOm recmire for 100 grains one hundred divisions 
ten tofmeen per cent of its weight. Parti- of the Fiqnid to neutralize them. If they 
<ular care should be taken to prevent its contain only 60 per cent of genuine suhcai- 
melting, as the extractive matter would not bonate, then 100 grains will require only CO 
then be perfectly consumed, and the alkali divisions, and so on. When the alkalimeter 
^^uld form such a union with the earthy indications are required in pure or absolute 
P&rts as could not easify be dissolved. Kir- potash, such as constitutes the basis of nitre, 
^b«||b this caution, because Dr. Lewis then we must use 102 grains of pure oil ot' 
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vitVrtil, a^onfi^ with the requisite bulk of white, like that of silver, but it rapidly tiiv 

water to fill up the volume of the gradu-' niahes in the air. To preserve it unchang* 

ated tube. ed» we must enclose it in a small phial, with 

The I »;d rate of potash, as obtained by the pure naphtha. It conducts electricity like 

preceding process, is solid, white, and ex- the common metals; When thrown upon 

tremely caustic; in minute quantities* water, it acts with great violence, and swims 

changing the purple of violets and cabbage, upori the surface, burning with a beautiful 

to a ^reen, reddened litmus to purple, and light of a red colour, mixed with violet. 

yellow tumeric- to a reddish-brown. It ra- The water becomes a solution of pure' pot- 

pidly attracts humidity fi-om the air, passing ash. When moderately heated in the air, it 

into the oil of tartar per deliqwum of the old inftames, bums with a red ligbt, and throws 

chemists; a name, however, also given to off alkaline fumes. Placed in chlorine, it 

the deliquesced subcarbonate. Charcoal spontaneously burns with great brillian^. 

applied to the hydrate of potash at a cherry- On all fluid bodies which t:ontain water, 

red heat, gives birth t6 carburetted hydro- or much oxygen or chlorine, it readily acta ; 

g.en, and an alkaline subcarbonate ; but at a and in its general powers of chemical com- 

heat bordering on whiteness, carburetted bination, says its illustrious discorerer, pot- 

hydrog^en, earbonous oxide, and potassium, assium may be compared to the alkahes^ or 

are formed. Several metab decompose the universal solvent, imagined by the alche- 

hydrate of potash, by the aid of heat ; par- mists. 

ticularly potassium, sodium, and iron. The Potassium combines with oxygen, in diC- 
f used hydrate of potash consists of 5.95 deu- ferent proportions. When potassium is 
toxide of potassium + 1.124^ water « 7.075, gently heated in common air or in oxygen, 
which number represents the compound the result of its combustion is an orange- 
prime equivalent, (t is used in sur^^ry, as coloured fusible substance. For every grain 
the potential cautery for forming eschars ; of the metal consumed, about 1 -fp cubic 
and it was formerly employed in medicine inches of oxygen are condensed. To make 
diluted with broths as a lithontriptic. In the experiment accurately, the metal should 
chemistry, it is very extensively employed, be burned in a tray of platina covered with 
both in manufactures and as a reagent in an* a co^tinlr r^f filsed mariate of potash, 
alysis. It is the basis of all the common soft The substance procured by the combus- 
soaps. The oxides of the following metals tion of potassium at a low temperature, wa* 
are soluble in aqueous potash :— Lead, tin, first observed in October 1807, by Sir -H. 
nickel, arsenic, cobalt, manganese, zinc, an- Davy, who supposed it to be the protoxide; 
timony, tellurium, tungsten, molybdenum, but MM. Gay-Lussac and Thenard, in 
Bor the sulphuret, see Solphub.* 1810, showed, that it was in reafity Ae 

♦PoTASSiuj«. If a thin piece of solid hy. deutoxide or peroxide. When it is thrown 
drate of potash, 'be placed between two - into water, oxygen is evolved, and a solu«- 

discs of platinum, connected with the ex- tion of the protoxide results, constitiii»ijr 

tremities of a voltaic apparatus of 200 dou- common aqueous potash. When it is fusei^ 

ble plates, four inch square, it will soon un- and brought in contact with* comestible 

der^o fusion; oxygen will separate at the bodies, they burn vividly, by the excess of 

positive surface, and small metallic globules its oxygen.' If it be heated in carbonic aciid, 

will appear at the negative surface. Tiiese oxygen is disengaged, and common subcav- 

form the marvellous metal potassium, first bonate of potash is formed, 

revealed to the world by Sir H. Davy, early When it is heated very strongly upon 

in October 1807. platina, oxygen gas is expelled from it. 

If iron ttu*nings be heated to whiteness and there remains a difficultly fusible sub- 
in a curved gunrbarrel, and potash be melt- stance of a g^y colour, vitreous fracture, 
ed and made slowly to come in contact with soluble in water, without efferveacenc^ 
the turnings, air being^excluded, potassium but with much heat. Aqueous potash is 
will be formed, and will collect in the cool produced. The above, ignited solid, is pro- 
part of the tube. This method of procuring toxide of potassium, which becomes pure 
it was discovered by MM. Gay-Lussac and potash by combination with the equivalent 
Thenard, in 1808. It may likewise be pro- quantity of water* When we produce po- 
duced, by igniting potash withi charcoal, as tassium with ignited iron turnings and pot- 
M. Curaudau showed the same year. ash, much hydrogen is disengaged from the 

Potassium is possessed of very extraordi* water of the hydrate, while the iron be- 

nary properties. It is lighter than wafter } comes oxidized from the residuary oxygen, 

its sp. gi*. being 0.865 to water 1.0. At com- By heating together pure hydrate of potash 

mon temperatures, it is solid, soft, and e^- ^nd boracic acid. Sir H. Davy obtained from 

ly moulded by the fingers. At 150° F. it fu- from 17 to 18 of water, from 100 parts of the 

ses, and in a heat a little below redness, it solid alkali. 

rises Jn vapour. It is perfectly opaque. By acting on potassium with a very small 

A'l'jien newly cut, its colour is splendent quatjtity of water, or by heating potassiuM 
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with fuaed potash, the protoxide may also invaeufi. Tlie Tesultin^ sulphurct of pot- 

be obtained. The proportion of oxygen in assium is of a dark gray colour. It acts 
the protoxide, is determined by the action of . with g^eat energy on water, producing sul- 

potassium upon water. 8 grains of potas- phuretted hydrogen, and burns brilliantly 

smm produce from water about 9^ cubic when heated in the air, becoming' sulphate 

inches of hydrogen; and for these the me- of potash. It consists of 2 ^sulphur -f- 5 

tal must have fixed 4J cubic inches of oxy- poUissium, by Sir H. Davy's Experiments, 

gen. But as 100 cubic inches of oxygen Potassium has so strong an attraction for 

weigh 33.9 ct. 4J will weigh l.«l. Thus, sulphur, that it rapidly separates it from hy- 

9.61 gr. of the. protoxide will contain 8 of drogen. If the potassium be heated in the 

metal; and lOO^will contain 83.25 metal + sulpluiretted gas, it takes fire and bums with 

16.75 oxygen. From these data, the prime great brilliancy; suJphurel of potassium is 

of potassium comes out 4.969; and that of formed, and pure hydrogen is set free, 

the protoxide 5.969 Sir H. Davy adopts Potassium and phosphorus enter into 

theimmbeT7i>forpota8siiftn, porresponding union with the .evolu ion of light; but the 

to 50 on the oxygen scale. mutual action' is feebler than in the preced- 

When potassium is heated strongly in a ing compound. The phosphuret of potas- 

small quantity of common air, the oxygen sium, in it» common form, is a substance of 

of which is not siiiHcient for its conversion a dark chocolate colour; but when heated 

into potash, a substance is formed of a gray- with potassium in great excess, it becomes 

ish colour, which, when thrown into water, of a deep gray colour, with ^considerable 

effervesces without taking fire. It is doubt- lustre. Hence, it is probable, that phos- 

ful, whether it be a mixture of the protoxide 'phonis and potassium are capable of com- 

and potassium, or a combination of potas- bininff in two proportions. The phosphu- 

sium with a smaller proportion of oxygen ret of potassium bums with great bnllian- 

than exists in the protoxide. In this case, it cy, when exposed to air, and when thrown 

would be a suboxide, consisting of 2 primes ioto water produces an explosion, in conse- 

of potassium == 10 + •! «f oxygeii == 1. quence of the immediate aisengagemeut of 

When thin pieces of potassium are intro- phosphui^tted hydrogen, 

duced into chlorine, the inflammation is Ve- Charcoal which has been strongly heatedi 

ry vivid; and when potassium is made to act in contact with pota.ssium, effervesces in wa« 

on chloride of sulphur* there is an explosion, ter, rendering it alkaline, though the char- 

Thc attraction of chlorine for potassium is coal may be previously exposed to a tem- 

much stronger than the attraction of oxygen perature at which potassium is volatilized, 

for tlie metal. Both of the oxides of potas- Hence, there is probably a compound of the 

sium are immediately decomposed by chlo- two formed by a feeble attraction, 

tine, with the formation of a fixed chl6ride» Of all known substances, potassium is 

and the extrication of oxygen. that which has the strongest attraction for 

The combination of potassium and chlo- oxygen; and it produces such a bondensa- 

line, is the' substance which has been im- tion of it, that tlie oxides of potassium are 

properly called muriate ofpotash, and which, denser than the metal itself. Potassium ha» 

in common cases, is formed, by causing li- been skilfully used by Sir H. Davy and MM. 

quid muriatic acid to saturate solution of Gay-Lussac and Thenard, for xletectin^ the 

potash, and then evapotating the liquid to presence of pxygen in bodies. A number 

dryness and igniting the solid residuum. The of substances, indecomposable by other che- 

hydrogen of the acid here unites to the oxy^ mical agents, are readily decomposed by this 

gen of the alkali, forming water, which is substance. — EletnerOs of Chemical Phil, by Sir 

exhaled; while the remaining chlorine and H. Davy, 

potassium combine. It consists of .5 potas- * Potassiuv, (Iodidx of.) See Acid (Ht- 

sium + ^-5 chlorine, r dhiobic.)* 

Potassium combines with hydrogen, to Potteht. The art of making pottery is 

form potassuretted hydrogen, a spontaneous- intimately connected with chemistry, not 

ly inflammable gas, wliich comes over occa- only from the great use made of %artheu 

sionally in the production of potassium by vessels by chemists, but also because all the 

the gun -barrel experimeiit. MM. Gay-Lus- processes of this art, and the means, of per- 

sac and Thenard describe also a solid com- fecting it, are dependent on chemistry, 

pound of the same two ingredients, which ' The process ef manufacturm^ stoneware, 

they call a hydruret of potassium. It is according to Dr. Watson, is as fcUlows: 

formed by heating the metal along while Tobacco pipe clay from Dorseti^hire is 

in the gas, at a temperature just under ig- beaten much in water. By this process, the 

iiition. They describe it as a grayish solid, finer parts of the clay remain suspended in 

giving out its hydrogen on contact with mer- the water, while the coarser aand and other 

cury. impurities fall to the bottofiof. The thick li- 

When potassium and sulphur are heated quid, consisting of water and the finer parts 

together, they combine with great energy, of tbe clay, is farther purified b> passing it 

with disengagement of heat and lj^ht» even through hair and lawn sieves, of different 

▼OL. 11. 31 
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degrees of fineness. After this, the liciuid tf perty of strongly imbibing moisture. It Is 
mixed (in vsu'ious proportions for various therefore dipped in the liquid glaze, and 
wares) with another liquor« of as nearly as Suddenly taken out: the glaze i's imbibed 
'may be the ss^me density, and consistin«f of into its pores, and the ware presently be- 
flintSy calcined, ground, and suspended in corhes dry. It is then exposed a second 
water. The mixture is then dried in> kiln; time to the fire, by which means thr glaze it 
and being afterward beaten to a proper t'em- has imbibed is melted, an^ a thin glassy Coat 
per, it becomes fit for being formeo at the is formed upon its surface . The colour of 
^'V'heel into dishes, plates, bowls, &c. When this coat is more or less yellow, accor ling as 
this ware is to be put into the fiimace to be a greater or less proportion of lead has been 
baked, the several pieces of it- are placed in used 'i]he lead is principally instrumental 
the cases made of cky, called seggars, which' in produciug the glaze, as well as in giving 
hre pUed one upon another, in the dome of it tlie yellow colour; for lead, of all the sub- 
the furnace. A fire is then lighted; and stances hitherto l^nown, has the greatest 
when the ware is brought to & proper tem- power of promoting the vitrification of the 
per, which happens in about forty -eight substances with whicli it is mixed. The 
hours, it is glazed by common ^t. The flint serves to give a consistence to the lead 
salt is thrown into the furnace, through during the time of its vitrification, and to 
holes in the upper part of it, by the heat of hinder it from becoming too fluid, and run- 
which it is instantly converted into ii thick nine down the sides of the ware, and there- 
vapour, which, circulating through the fur- by leaving them unglazed. 
nace, enters the seggac through Doles made The yellowish colour which l^ad gives 
In its side, (the top being covered to pre- when vitrified with flints, may be wholly 
vent the salt from falling on Jhe ware); and changed by very small additions of other 
attaching itself to tlie surface of the ware, it minei-al substances. ThuSj to give one in- 
forms that vitreous coat upon the surface stance, the beautiful black glaze, which is 
which is called its glaze. fixed on/)ne sort of the ware made' at Not- 

The yellow or queen*s-ware is znade of tingham, is composed of 21 parts by weight 

the same materials as the flint-ware; but the of white lead, of five of powdered flints and . 

proportion in which the msLterials are mixed of 3 of manganese. The queen's-ware at 

IS not the same, nor is the ware glazed in present is much whiter than formerly, 

the same way. The flint -ware is generally The coarse stone ware made at Bristol 

made of four measures of liquid flint, and of consists, of tobacco-pipe clay and sand, and 

eighteen of liquid clay. The yellow ware is glazed by the vapour of sa'lt, like Staf- 

has a greater proportion of clay in it. In fordshire flint-ware; but it is far inferior to 

some manufactories diey mix 20, and in it in beauty. 

others 24 measures of clay, with 4 of flint. ♦ Potential Cauteht. Caustic potash.* 
These proportions, ifestimated by the weight ♦ Potstone, or Lapis Ollarts. Colouj: 
of the materials, would probably give for the greenish-gray . Massive, and in granular con- 
flint-ware about 3 cwt. of clay to 1 cwt. of cretions. Glistening. Fracture curv'edf fo- 
flint,and for the yellow ware somewhat nrjore liated. Translucent on the edges. Streak 
clay. The proportion, however, for both white. Soft. Sectile. Feels greasy. Some- 
sorts of ware depends very much upon the whattoug^. Sp.. gr^2.8. Its constituents 
nature of -the cLiy, which is very variable are, silica 39, magiiesia 16, oxide of iron 10, 
even in the same pit. Hence a previous trial carbonic acid 20, water 10. It occurs in 
must be made of the quality of the clay, by thick beds in primitive slate. It is found 
burning a kiln of the ware. If there be too abundantly on the shores of the lake Como 
much flint mixed with the clay, the warf^, in Lombaidy. It is fashioned into culinary 
when exposed to the air after burning, is vessels in Greenland. It is a sub-species of 
apt to crack; and-if there be too little, the the rhomboidal mica of Professor Jameson,* 
ware^will not receive the proper glaze from ♦ Powdeb of Algohoth. The white ox- 
the ciroulation of the salt vapour. ide of antimony, thrown down from the mu- 

This glaze, even when it is most perfect, riate by water.* 

isinappearancelessbeautifuUhantlie glaze * Prase. Colour leek-g^en. Massive, 

on the yellow ware. seldom crystallized. Its forms are, the six* 

The yellow glaze is made by mixing to- aded prism, and the sixsided pyramid. Lus- 
gether in water, till it becomes as thick as tre shining. Fi*acture conchoidal^ Trans- 
cream, 112 lb. ofwhite lead, 24 lb. of ground lucent. Hard. Tough. Sp. gr. 2.67. Its 
flint, and 6 lb. of ground flint-glass. Some constituents are, silica 98,5, alumina, with 
manufactories leave out the ^lass, and mix magnesia, 0.5, and oxide of iron 1. — Bu- 
only 80 lb. of white lead with 20 lb. erf" cholz. It occurs in mineral beds composed 

S round flint; and others doubtless observe of magnetic ironstone, galena, &c. It is found 

iflerent rules, of which it is very difficult in the island of Bute, and in Borrodale.* 

to obtain an account. • Precipitakts. See Metals, and Miirs. 

- The ware before it is glazed is baked in hal Waters,* 

the fire. By this means it acqiures the pro- Prbcuitate, 6m/PBxcip»ATipii. When 
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m body dissolved in a fluid is either in whole with iron. AHhoiif^b, therefore, ^e bigh- 

or in part made to separate and fall down in est deference be due to the nomenclature of 

the concrete state, this falling down is called so distinguished a chemist as M Cbiv-Lus- 

precipitation,and the matter thus separated sac, yet I apprehend it is better to retain 

is called a precipitate. See Waters (Mi- tRe old word, connected merely with the 

IrxRAL,} and Mstals. history of the substance. As cyanogert, like* 

* Precipitate,^ ««. Bed oxide of mer- chlorine and iodine, by its action, on potas- 
airy, by heat.* ' si urn, produces flame, and like thtfto is aci- 

♦pREHHiTK. Prismatic prehnite; of which dified by hydrogen, I would res|jectfully 

there are two sub-species, the foliated and pi*opose the name PaussizfE. Its discovery 

the fibrous. and investigation do the highest honour to 

1. Foliated, Colour apple-green. Mas- to M. Gay-Lussac. 

•ive, in distinct concretions, and sometimes . Prussine, or cyanogen, is obtained by de- 
crystallized. The primitive form is an oblique composing the prusside or cyanide of mer-; 
four-sided prism of 103° and 77**. The se- cury by heat. But as the prusside of mer- 
condary forms are, an oMique four^ided ta- cury varies ia its composition, we shall be* 
ble, and Irregular eight-sided table, an irre- gin by describing its formation, 
gular six-sided table, and abroad rectang^Iaft- By digesting red oxide of mercury witii 
four-aded prism. Shining. Fracture fine prussian blue and hot water, we olStain a 
grained uneven. Translucent. Hardness cyanide perfectly nr.itrat, which crystallizes 
from feldspar to quartz. Easily frangible, in long four-sided prisms, truncated obli<^ue- 
Sp. gr. 2.8 to 3.0. Tt melts with intumes- ly. By repeated solutions and crystalhza- 
cence into a pale-green or yellow gls^ss. It tions, we may free it from a smalt portion of 
does not gelatinize with acids. Its constitu- adhering iron. But M. Gay-Lussac prefers 
ents are, silica 43.83, alumina 30.33, lime boiling it with red oxide of'^merctiry, which 
18.33, oxide of iron 5.66, water 1.83. — completely precipitates the oxide of iron, 
Klaproth. It occurs in France, in the Alps and ne then saturates the excess of oxide of 
of Savoy, and in the Tyrol. It is said to mercury, with a little prussic acid, or a lit- 
become electric by heating. Beautiful va- tie muriatic acid. The prusside thus form- 
rieties are found in the interior of Southern ed, is decomposed by heat, to obtain the ra* 
Africa. ^ dical. For common experiments, we may 

2. Fibrous Prekm'te, Colour siskin -green, dispense with these precautions. ' 
Massive, in distinct concretions, and crystal- When this cyanide is boiled with red ox- 
fized in acicular four-side^ prisms. Glisten- ide of mercury, it dissolves a considerable 
ing, pearly. Translucent. Easily frangible, qtiantity of the oxide, becomes alkaline, 
Sp. gr. 2.89. It melts into a vesicular ena- crystallizes no longer in prisms, but in small 
meL It becomes electric by heating. Its scales, and its solubility in water appears a 
constituents ai*e, silica 42.5, alumina 28^5, little increased. When evaporated to dry- 
lin^e 20.44, natron and potash 0.75, oxide of ness, it is very easily charred, which obliges 

* iron 3, water 2. — Laugier. It occurs in veins us to employ the heat merely of a water 

and cavities in trap-rocks near Beith in Ayr- bath. This compound was observed by M. 

shire, iBishoptown in Renfrewshire, at Hart- Proust. When decomposed by heat, it gives 

'field near Paisley, and near Frisky-hall, Old abundance of prussine, but mixed with car- 

Kilpatrick; in the trap-rocks lound £din- bonic acid ^s. Proust savs, that it yields 

bui*gh, &c.* ammopia«od in considerable abundance, car- 

♦ pRiBcs's Mbtal. a species -of copper bonic acid, azote, and oxide of carbon. He 
alloy, in which the proportion of zinc is more employed a moist prusside. Had it been 
considerable than in brass.* dr}*, the discovery of prussine could hardly 

* PnosTATs CoHCRKTioss. See Calculi.* ^ve escaped him. The prusside of mercu- 

♦ PaussiAJT Alkali. See Acid (Fxaao. ry, when neutral and quite dry, gives noth- 
rnvssic.)* , ing but prusane; when moist, it furnishes 

* PbitssiaX Blux. See Iron and the above omy careonic acid, ammonia, and a great 
Acii».* ' deal of prussic acid vapour. When we em- 

• Prussic Acin. Sfee Acid (Prussic.)* ploy the prusside made with excess of per- 

♦ Prussine, or Prussic Gas, the cyanogen oxide, the same products are obtained, but 
of M. Gay-Lussac. This last term signifies in diflferent- proportions, along with azote, 
the producer of blue. But the production and a brown liquid, which Proust took for an 
of blue is pever the result of the direct ac- oil, though it is not one in reality. Hence to 
tion of this substance on any other single obtain pure prussine, we must employ the 
body; but an indirect and unexplained ope- neutral prusside in a state of perfect dryness, 
ration of it in conjunction with iron, hydro- The other mercurial compound is not, how- 
gen and oxygen. The same reason which ever, simply a sub-prusside. It is a com- 
leads to the terra cyanogen, would warrant pound of oxide of mercury, and the prusside, 
us in cdling it leucogen, erythrogen, or analogous to the brick coloured precipitate 
chlorogen; for it produces white, red, or obtain W by adding a little potash to the so- 
^green, with other metals, if :t produce blue lution ofdeutochloride of mercuTy(corn»ive 
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siibnmate,) which i« a triple compound of coating ofcharcoal, and becomes brittle. The 
chlorine, oxygen, and mercury, or a binary undecomposed portion of the gas is ntlxed 
compound of oxide of mercury, with the with azote, (contiiins free azote.) In one 
chloride of- that metal. These compounds trial the azote constituted 0.44 of the mix- 
might be called, oxyprusside and oxychlo- ture, but in general it was less* Platinum* 
ride of mercury. which had been placed beside the iron, did 

When the wmple mercurial prusside is riot undergo any alteration. Neither its sur- 
cxposed to heat in a small glass retort, or fece nor that of the tube was covered with. 
tube, shut at one extremity, it soon begins chai*coal like the iron, 
to blacken. It appears to melt like an ani- In the cold, potassium acts but slowly on 
mill matter, and then the prussine is disen- prussine, because -a crust is formed on its 
gaged in abundance. This gas is pure from surface, which presents an obstacle to the 
the beginning of the process to the end, mutual action. On a')}plying the spirit- 
provided always that the heat be not very lamp,, the potassium becomes speedily io- 
high; for if it were sufficiently intense to candescent; the absorption of the gas be- 
melt the glass, a little azote would be^evolv- gins, the inflamed disc gradually dimmishes, 
ed. Mercury js volatilized with a considera- and when it disappears entirely, whiph takes 
ble quantity -of prusside, and there remains place m a few seconds, the absorption \m 
a charry matter of the polour of soot,^ and as likewise at ao end. Skippo^ng we employ a 
light as lampblack. The prusside of silver quantity of potassium that would disengage 
gives out lUcewise prussine when heated; 5(J parts of hydrogen from water, we find 
but the mercurial prusside is preferable to that from 48 to 50 parts of gas have disap- 
every other. peared. On treating the residue with pot- 

Prussine or cyanogen is a permanently ash, there usually remains 4 or 5 parts of 
elastic fluid. * Its smell, which it is impossi- hydrogen, sometimes 10 or 12. M. Gay- 
ble to describe, is very strong and penetra- Lussac made a g^at number of experiments 
ting, its solution in water has a very sharp to discover the origin of this gas. He thinks 
taste. The gas bums with a bluish flame that it is derived from the water which the 
mixed with purple. Its sp. gr., compared to prusside of mercury contains, when it has 
that of air,.* is X.80^. M. Gay -Lussac oh- not been sufficiently dried. Prussic acid 
tained it by weighing at the same tempera- vapour is then produced, which, when de- 
ture, and under the same pressure, a balloon composed by the potassium, leaves half its 
of about 2^ litres, (152.56 cubic inches,) in volume of hydrogen. Potassium therefore 
which the vacuum was made to the same de- absorbs a volume of pure prussine, equal to 
gree, and alternately full of air and prussine. that of the hydrogei^ which it would disen- 
100 cubic inches weigh therefore 55.1295 gage from water. 

grains Tlie , compound of prussine and potassium 

Pmssine is capable of sustaining a pretty is yellowi&h. It dissolv:es in water without 
high heat, without being decomposeii . Wa- effervescence, and the solution is strongly 
ter, with which M. Gay -Lussac agitated it, alkaline. Its taste is the same as that of 
for some minutes, at the temperature of hydrocyanate* or simple prussiate of potash, 
6ii**, absorbed about 4J times its volume, of which it possesses all the properties. 
Pure alcohol absorbs 23 times ita volume. The gas being very inflammable, M. Gay- 
Sulphuric ether and oil of turpentine dis- Lussac exploded it in Volta*is eudiometer, 
solve at least as much as water. Tinctur*. of with about 2^ times its volume of oxygen, 
litmus is reddened by prussine. On heating The detonation is very strong; and the flame 
tlie solution the gas is disengaged, mixed is bluish, like that of sulphur buriung in oxy- 
wjth a little carbonic acid, and the blue co- gen. 

lour of the litmus is restored. The carbonic Supposing that we operate on 100 parts 
acid proceeds no doubt from the' decompo- of prussine, we find after the explosion a 
sition of a small quantity of prussine and diminution ofvolume,which amounts to from 
water. It deprives the red sulphate of man- four to nine parts. When the residuum is 
gane&e of its colour, a property which prus- treated with potash or bary tes, it diminishes 
sic acid does not pos-sess. This is a proof from 195 to 200 parts, which are carbonic 
that its elements have more mobility than acid ^as. The new residuum, analyzed over 
tliose of the acid. In the dry way, it sepa- water by hydrogen, gives from 94 to 98 parts 
rates the carbonic acid from the carbonates, of azote, and the oxygen which it contains. 
Phosphorus, sulphur, and iodine may be added to that in the carbonic acid, is equal 
sublimed 'by the heat of a spirit-lamp in (within four or five per cent), to that which 
prussine, without occasioning any change on has been employed. 

it. Its mixture with hydrogen was not alter- Neglecting die smaU differences, which 
ed by the samte temperature, or by passii^ prevent these numbers from having simple 
«*^^t"cal sparks through it* Copper and ratios to each other, and which. Eke the 
'' gold do not combine with it, but iron, when presence of hydrogen, depend upon thepie- 
hcated almost to whiteness, decomposes it sence of a variable portion of prussic acid 
an part. '1 he metal is covered with a slight vapourin the prussine employed, proceeding^ 
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ifora the water left in the prasside of mer- Azote which he obtained during the whofe* 

cury, we may admit that prussine contains course of the experiment was 32.7 for 100 

a sufficient quantity of carbon to produce of gas and the greatest was 34.4. The mean 

twice its volume of carbonic acid gas; that of all the trials was,-^ 

is to say, two volumes of the vapour of car- Azote, 33.6 drnearily 1 

bon, and one volume of azote, condensed Carbonic acid, 66.4 2 

into a single volume. If that supposition A result which showa deariy that prussine 

be exact, the density of the radical derived contains two volumes of the vapour of car- 

from it ought to be equal to the density de- bon, and one volume of azote, 

rived from experiment; but supposing the In* another experiment, instead of passing 

density of air to be 1.00, twice that of the the prussine through the oxide of cop per, he 

vapbtiT of * made 'a mixture ot one part of the prusside 

Carbon ia 8320 (0.8332) . of mercuiy, and 10 parts of the red oxide. 

Azote, 0.9691 (0.9722) • and after introducing it into a glass tube, 

close al one end, he coveted it with copper 

1.8011 18054 filings, which he raised first to a red heat. 
From the near agreement of these num- On heating the mixture succesMvely, the 
liers with the experimental density, we are decomposition went on with the greatest fii- 
cmitledto ccAclude that M. Gay-Lussac's cility. The proportions o#* the gaseous mix- 
analysis is correct. By adding a volume of ture were less regular tlian in the preceding 
hydrogen to a volume of pnissine, we ob- experiment. Their mean was, — 
tain two volomes of pnissic acid vapour; Azote, 34.6 instead of 33.3 
just as by adding a volume of hydrogen to Carbonic acid, 65.4 < 66.6 
a vohirae of chlorine, we obtain two vo- In s^nother experiment he obtained,— 
hmes of muriatic acid gas:*. The same pro* Azote, 32.2 
portions hold with regard to the vapour of Carbonic acid, 67.8 
iodine, hydrogen, and nydriodic acid. Hence Now the mean of these results give«,— 
the sp. gr. of these three hydrogen-acids is Azote, 33.4 
exactly equal to half die sum of the denki- Carbonic acid, 66.6 
ties of their respective bases and hvdrogen. No sensible quantity of water seemed to 
This fine analogy was first estabhshed by be formed during these analyses. This showa 
H. Gay-Lussac. farther, that what has been called a prui^- 
^ It is now obvious that the action of potas- siate of mercury is really a prusside of that 
sium on prussine agrees with its action on metal. 

pmssic acid. We have seen that it absorbs When a pure solution of pota^ is intro- 

50 parts of the first, and likewise that it duced into this gas, the absorption is rapid* 

absorbs 100 parts of tiie second, from which If the alkali be not too concentrated, and be 

it separates 50 parts of hydrogen. But 100 not quite saturated, it is scarcely tinged of a 

]Ntrts of prusaic acid vapour, minua 50 parts lemon-yellow colour. But if the prussine 

of hydrogen, amount exactly to 50 parts be in excess, we obtain a brown solution, 

prussine. Hence the two results agree per- apparently carbonaceous. On pouring pot- 
fectly, and the two compounds obtained ' ash combined with prussine into a saline so- 

ought to be identical, which agrees precisely lution of a black oxide of iron, and adding 

with experiment. an acid, we obtain prussian blue. It would 

The analysis of prus»ne being of gfreat appear from this phenomenon that the prus- 

importance, M. Gay-Lussac attempted it sine is decomposed the instant that it com- 

likewise by other methods. Having put bines with the potash; but this conclusion 

prusside of mercury into the bottom of a is premature; for when this body is really 

glass tube, be covered it with brown oxide decomposed by means of an alkaline solu- 

of copper, and then raised the heat to a dull tion, carbonic acid is always produced, to- 

led. On heating gradually the part of the gether with prussic acid and ammonia. But 

tube contjunin^ the prusside, the prussine on pouring barytes into a solution of prus« 

was gradually disengaged,and passed through sine in potash, no precipicate takes place, 

tile oxide, which it reduced completely to which shows that no carbonic acid is pre- 

the roetaliic state. On washing the gaseous sent. Oil adding an excess of quicklime, no 

products with aqueous potash, at different trace ofammonia is perceptible. Since, then,, 

parts of the process, he obtained only from nc/ carbonic acid and ammonia have been 

0.19 to 0.30 of azote, instead of 0.33, whidi formed, water has not been decomposed, and 

onght to have remained according to the consequently no prussic acid evolved. How 

preceding analysis. Presuming that some - then comes th^ solution ofprussine in potash 

nitrous compound had been formed, he re- to produce prussian blue, with a solution of 

peated the experiment, covering the oxide iron and acid.** The following is M. Gay^ 

with a column o£ copper filings, which he Lussac's ingenious solution of this difficul- 

^ept at the same temperature as the oxide, ty: — 

With this new arrangement, the results were > The instant an acid is poured into the 
Tety^gttlv; fys uie 0DiaUe?t quantity of Solution of ptussine in potash, a strong effer- 
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Ycseence of carbonic acid is produced, and hydrogen and 1 of azote^ condenaed into 2 

at the same time a strong smell of prussic volumes. See Axmoitia. 

acid ' becomes perceptible. Ammonia ia A given volume of prussine, then> com- 

likewise formed, which remains combined bined first with an alkali, aad then treated 

with the acid employed, and which may be with aocacid, produces exactly 

rendered very sensible to ttie smell by the 1 volume of carbonic acid g^s, 

addition cf quicklime. Since therefore we 1 prussic acid vapour> 

Are obliged to add an acid in order to form 1 ammoniacal gas. 

Prussian bhie, its formation occasions no far- It is very remarkable to see an experi- 

tber di$culty. ment, apparently veiy complicated, give so 

Soda, bary tes, and strontites produce the simple a result 

same effect as potash. We must therefore The metallic oxi4es do not seem capable 

admit that prussine forms particular combi- of producing tlie same changes on prussine 

nations with the alkalis, w^hich are perma- as the alkalis. Having precipitated proto- 

nent till some circumstance determines the sulphate of iron by an alkali, so that no free 

formation of new products. These combi- alkali remained, M. Gay-Lussac caused the 

nations are true salts, whicli may be regard- oxide of iron (mtxed necessarily with much 

ed as analogous to those fornied by acids, water) to absorb prussine, and then added 

In fact pnissine possesses acid characters, muriatic acid. But he did#iot obtain the 

It con-ains two elements, azote and Wboti, slightest trace of prussian blue; though the 

the first of which is strongly acidifying, ac- same oxide, to which he had added a little 

cording to M. Gay-Lpsac. (Is it not- as potash before adding the acid» produced it 

•trongly alkalifying, with hydrogen, in am- m abundance.^ 

monia?) Pnissine reddens the tincture of From this result one is induced to believe 

litmus, and neutralizes the bases. On the that oxide of iron does not combine with 

other hand, it acts as a simple body, when it prussine; and so much the more, because wa- 

eombines with hydrogen; and it is this dou- ter impregnated witli this gas never pro- 

ble fimction of a simple and compound body duces prussian blue with solutions of iron, 

which renders its nomenclature so embarras- unless we begin by adding an alkali. (See 

sing. Prussic Acid.) The peroxides of manga- 

^ this as it may, the compounds of prus- nese and mercury, and the deutoxide of 
ane and the alkalis, which may be distin- lead, absorb prussme, but very slowly. V 
guished by the term Mniaaides, do not sepa- we add water, the combination is much 
rate in water, like the alkaline chlorurets, more rapid. With, the peroxide of mercu- 
(oxjjmuriates,) which produce chlorates and ry, we obtain a grayish-white- compound, 
muriates. But when an acid is added, there somewhat soluble in water, 
is formed, 1st, 'Carbonic acid, which corres- Prussine rapidly decomposes the carbon- 
ponds to the chloric acid; 2d, Ammonia and ates at a dull red heat, and piussides of the 
prussic acid, which correspond to the mu- oxides are obtained. When passed through 
**tic. sulphuret of barytes, it combines without 

When the prusside of potash is decom- disengaging the sulphur, and renders it ve- 

posed by an acid, there is produced a vo- ry fiiable, and of a brownish-black colour, 

lume of carbonic acid just equal to that of When put into water, we obtain a colour- 

the prussine employed. What then be- less solution, but which gives a deep brown 

eomes of, the other volume of the vapour of (maroon) colour to muriate ol" iron. What 

carbon; for the prussine contains two, ^ith does not dissolve cotitains a good deal of 

one volume of azote? sulphate, which is doubtless formed during 

Since there is produced, at the expense the preparation of the sulphuret of barytes. 

ef the oxygen of the water, a volume of car- On dissolving prussine in the sulphuret- 

honic acid, which represents 1 volume of ted hydrosulphuret of barytes, sulphur is 

•xygen, 2 vohimes of hydrogen must like- precipitated, which is again dissolved when 

wise have been produced. Therefore, ne- the liquid is saturated with prussine, andwe 

fleeting the carbonic acid, there remains , obtain a solution having a very deep brown 

1 volume vapour of carbon, maroon colour. This gas does not decom- 

1 azote, pose sidphuret of silver, or of potash. 

2 hydrogen; Prussine and sulphuretted hydrogen com- 
ahd we must make these three elements bine slowly with each pther. AyeUowsutT- 
oombine in totality, so as to produce only stance is obtained in fine needles, which dis- 
prussic acid and ammonia. But the one vo- solves in water, does not precipitate nitrate 
lume of the vapour of carbon, with half a of lead, produces fio prussian blue, and is 
. volume of azote, and half a vAlume of hydro- « • 

gen, produces exactly 1 volume of prussic § Does not' tliis experiment justify the 

acid, while the volume and a hatf of hydro- adoption c»f the term prumne; since we see 

yen, and the half volume of azote remain- that very complicated affinities must be 

jng, produce 1 volume of ammoniacal gas^ exercised before blue is produced by cya- 

te'tma substance is formed of 3 volumesi[>t nogen? 
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composed of 1 Tolume pmssine (cyano- drocyanic orpnissicacidt from the qrftiii<fe 

fen,) and 1 J volume of sulpliui'etted hy- or prus»de or mercury. 

rogen.§ . Consideiing that mercury has a strong a^ 

Ammoniacal gas aind prussiije begin to act traction for sulphur, and that prussine unites 
on each other wheneyer they come in con- easily to hydrogen, when presented in the 
tact; but some hours are requisite to render proper state, he thought tliat sulphuretted 
the effect complete. We perceive at first a hydrogen mi^htbe employed for decompos- 
white thick vapour, which soon disappears, ing dry c}[anide (pnisside) of mercury. He 
The diminution of volume is considerabley operated in the following way:-— He made 
and the glass in which the mixture is made, a current of sulphuretted hydrogen gas, dis- 
becomes opaque, its inside being covered engaged slowly, from a mixture of sulphuret 
with a solid brown matter. On mixing 90 of iron, and very dilute sulphuric acid, pass 
parts of prussine, and 227 ammonia, they slowly through a glass tube slightly heated, 
combined nearly in the proportion of 1 to filled with the mercurial prusside, and com- 
Ij. This compound gives a dark orange-' municating with a receiver, cooled by a mix- 
brown colour to water, but dissolves only ture of salt and snow, 
in a very small proportion. The liquid pro- As soon as the sulphuretted hydrogen 
duces no prussian blue with the salts of came in contact with the mercurial salt, this 
iron. la^t substance blackened, and this effect gra- 

When prussic acid is exposed to the ac- dually extended to the farthest extremity of 

tion of a voltaic battery of 20 pairs of plates, the apparatus. During this time no trace of 

much hydrogen gjas is disengaged at the sulphuretted hydrogen could be perceived 

negative pole, while nothing appears at the at the mouth of a tube proceeding fn)m the 

positive pole. It is because there is evolved receiver. As soon as the odour of this gas 

at that pole, prussi ne, which remains dissol v- began to be perceived, the process was stop- 

ed in the acid. We may, in this manner, ped; and the tube was heated in order to 

attempt the combination of metals with drive over the acid which^might still remain 

pmssine, placing them at the positive pole, in it. The apparatus being unluted, he found 

It is easy now to determine what takes in the receiver a colourless fluid, which pos- 

place, when an animal matter is calcined sessed all the known properties of pru^ic 

with potasli or its carbonate. A pnisside of acid. It amounted to nearly the fifth part of 

potash is formed. It has been proved, that the pnisside of mercury employed. 

oy heat, potash separates the hydrogen of J^^s process is easier, and furnishes more 

the prussic or hydrocyanic acid. We can- acid, than M. Gay-Lussac's,by meansofmu^ 

not then suppose that this acid is formed, riatic acid. He repeated it several times, and 

wh'de a mixture of potash and animal mat- always successfully. It is necessary, merely 

ters is -exposed to a high temperature. But *o take care to stop the process, before the 

we obtain a prussTde of potash, and not of odour ef the sulphuretted hydrogen begins 

potassium; for this last, when dissolved in ^ ^c perceived; otherwise, the hydrocyanic^ 

water, gives only prussiate of potash (hydro- ^^^^ ^i^^ ^e mixed with it. However, we 

cyanate,) which is decomposed by the acids, ™*y *^®i<^ ^^is inconvenience, by placing a 

without producing ammonia ahd carbonic ^i*"® carbonate of lead at the extremity of 

acid; whfile the prusside of potash (cyanide) the tube. As absolute hydrocyanic acid is 

dissolves in water, without being altered, re<|iiJJ^d only for chemical researches, and 

and does not give ammonia, carbomc acid, *® '* cannot be employed in medicine, it may 

and priissic (hydrocyanic) acid vapour, un- ^® worth while, says M. Vauquelin, to bring 

' less an acid be added. This is the character, t» the recollection of apothecaries, a process 

which distinguishes a prusside of a metal, ^^' Proust, which has, perhaps, escaped 

fi^m a prusside of a metallic oxide. See their attention. It consists in passing a cur- 

Acm (Pacssic.) rent of sulphurettetl hydrogen gas through 

The preceding facts are taken from M. * ^^^^ saturated solution of prussiate of mer- 
Gay.L.iissac*8 memoir on hydrocyanic acid, ^^^ in-water, till the liquid contains an ex- 
presented to the Institute, September 18, ^^^ ^^ »*« t® P"t the mixture into a bottle, 
1815, and published in the Annales dc Chi- *" ^^^^ *^ agitate it from time to time; and 
mie, vol xcv. ' 1^ finally to filter it. 

In the Journal de Pharmade for Novetn- *♦' t*>»« prussiq acid, as almost always hap- 

ber 1818, M. Vauquelin has published an P^*^ contain traces of sulphuretted hydro- 

elaborate dissertation on the same subject, 8^"» agitate it with a little carbonate of lead, 

of which I have given some extracts under ^^^ ^^^^^ *t again. By this process we may 

Acid ^Pbussic.) I shall insert hereiiis ve- obtain hydrocyanic acid, in a much greater 

ly elegant . process for obtaining pure hy- «legree of concentration than is necessary for 

*^ medicine. It has the advantage over the 

J ™»i»the^compouiid, which Dr. Thorn- p^^™Stlmigt?^^llway^^^^ 

k^A^^ ?*Tk ^'^^^^"^^n^* ^^""^^ ^ keep it as much m possible from the contact 

he destitute of hydrpgen. ^/^ ^^ heat. Br. Nimmo's directionsfor 
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vrepflmng the prasstde of mercury ought to A apecieg. As the grand resolvent oforfanift 
be attended to. His experiments, it will be matter is water, its abstraction by dryings 
seen, coincide perfectly with the views so ad- or fixation by cold, by salt, sugar, ^8pict>% 
juirably developed by M. Gay-Lussac. See &c. will counteract^the process of putre- 
AciD (Prussic.) faction. The atmospheric air is also arc- 
In the first volume of the Journal of tive in putrefaction; hence, its exclusion 
Science and the Arts, Sir H. Davy has favours the preservation of food; on which 
stated some' intei-esting particulars relative principle, some patents have been obtained.*, 
to prusaine. By 'heating prusside of mer- ♦ Pyreseitb. Colour grayish-black. Mas- 
cury in muriatic acid gas, he obtained pure sive, and crystallized in rhomboid:d dode«r 
liquid prussic acid, and corrosive Mibliroate. cahedrons. Glistening, and metal-like. Fi-ac- 
By heating iodine, sulphur, and phosphorus, ture uijeven. Opaque. Hard. Sp. gr. 2.5? 
in contact with prusside of mercury, com- It melts with intumescence, into a yellow iah- 
pounds of these bodies with prussine or cy- green vesicular enamel. Its constituents ai:e, 
anoge'n may be formed. That of iodine is silica 43, alumina 16, lime 20, oxide of 
a. very curious bocly. It is volatile at a very iron 16, water 4 — VmtgueHn, It occure 
moderate heat, and on cooling, collects in in primitive limestone, in the Pic of Ere»- 
fiocculi, adhering together like oxide of Lias, near Bareges, in the French Pyre- 
zinc formed by combustion. It has. a pun- nees* 
gent smell, and very acrid taste.* • PrxiTEs. Native compounds of metal 

♦ PcLMo WART Co wcRKTioss consist of car- with sulphur. See the particular metallic 
bonate of lime, united to a membranous or Ores* 

animal matter. By Mr. Crompton's analysis, ♦ Ptrogom. A variety of diopside.* . 

JPhiLMug. vol. xiii. 100 parts contain, ♦ PrRoxETER. The most celebrated in- 

carbonate of lime, 82 stniment fop measuring high temperatirres, 

animal matter and water, 18 is that invented by the late Mr. Wedgwood, 

Disease proceeding from this cause, (and I founded on the principle, that clay progres- 

believe it to be a frequent preluc^e and con- sivcly contracts in its dimensions, -as it is 

comitant of ulcerated lungs,} might be pro- pro^essively exposed to higher degrees of 

bably benefited by the regular inhalation of neat. He formed his white porcelain clay, 

Ri^ueous. vapour mixed with that of acetic into small cylindrical pieces, in a mouldy 

acid or vinegar-* which, when they were baked in a dull red 

♦ Pumice. A mineral of which there are heat, just fitted into the opening of two brass 
three kind^ — ^the glassy, common, and po**- ^^^» fixed to a brass plate, so as to f<»rm » 
phyritic. tapering space between them. This space 

1. Glassy pumice. Colour smoke-gray. is graduated; and the farther the pyrometric 
Vesicular, Glistening, pearly. Fracture clay gauge can enter, the greater neat does 
promiscuous fibrous. Translucent. Between it indicate. The two converging rules are 
hard and semi-hard. Very brittle. Feels placed at a distance of 0.5 of an inch at the 
rough, sharp, and meagre. Sp. gr. 0.378 commencement of the scale, and of 0.3^ at 
to 1.44. It occurs in beds in the Li pari Is- the end. 

iands. Mr. Wedgwood sought to establish acor- 

2. Common pumice. Colour neariy white, respondence b/etween the indications of his 
Tesicular. tilimraering, pearly. Fracture pyrometer, and those of the mercurial ther- 
fibrous. Translucent on the edges. Semi- mometer, by employing a Heated rod of sil- 
4iard. Vei7 brittle. Meagre and Tbugh. ver, whose expansionshe measured, as their 
Sp. gr. ^0.752 to 0.914. It melts into a connecting link. The clay-piece and sUver 
^ray coloured slag. Its constituents are, si- rod were heated in a mufflt.* 

ilea 77.5, alumina 17.5, natron and potash When the muffle appeared of a' low l^ 

3, iron mix«d with manganese 1.75. — Klap- heat, such aswasjudged tocome fully with- 

rot/i. It occurs with the preceding. in the province of his thermometer, it was 

3. Pexphyntic pumice. Colour grayish- drawn forward toward the door of the oven; 
white. • Massive. Minutely porous. Glim- and its own door being then nimbly opened 
inering and pearly. Sp. gr. 1.661. It con- by an assistant, Mr. Wedgwood pushed the 
tains crystals of feldspar, quartz, and mica, silver piece as far as it wquM go. But as 
It 'is associated i^ith clay stone, obsidian, the divlsiod, which it went to^ could not be 
pearlstone and pitchstone-porphyry. It oc- disting^uisihed in that ignited state, th^mufile 
curs in Hungary, at Tokay, Sec* . was lifted out, by means of an iron rod pass- 

♦ Pdtrkp ACTION. The spontaneous de- ed through two rings made for that purpose, 
com}x>sitton of auch animal or vegetable with care to keep it steady, and avoid anj 
matters, as exhale a fetid smell, is called shake that might endanger {he displacing of 
putrefaction^ The solid and fluid i natters the silver piece. 

are resolved into gaseous compounds and When the muffle was grown sufficiently 

vapours which escape, and into an earthy -cold to be examined, he noted the degree of 

residuum. See Adipocshe, and Fermenta- expansion which the silver piece stood at, 

3io:i, of which ^renuSf putrefaction is merely aod the degree of heat shown by t]|e ther- 
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mometer pieces measured in their own Welding^ heat of vron,^^^^^ q* 

{auge; then returned the whole into the greatest - - - - 3 ^***^ *^ 

oven as before, and repeated the operation Welding heat of iron,7 lorfr on 

with a stronger heat, to obUui another least 3 ^"^^^ ^ 

point of correspondence on the two scales. Fine gold melts - . - 5237 32 

The first was at Si** of his thermo- Fine silver melts - - - 47X7 38 

meter, which coincided with 66° of the Swedish copper melts - 4587 27 

•intermediate one; and as each of these last Brass melts .... 3807 31 

had been before found to contain 20** of Heat by which his en^^ 

Fahrenheit's, the 66 will conUin 1330; to mel colours are burnt C 1857 6 

which add 50, the degpree of his scale to on S 

which the (0) of the intermediate ther- Red heat fully visible in5 -^^y^ ^ 

mometer was adjusted, and the sum 1370 day-light - ... 3 ^^' * 

will be the degree of Fahrenheit's corres- Bed beat fully Tiable in5 q.^ - 

ponding to his 2i**. the dark - - - - 5 ^w-z — 1 

The second point of coincidence was at Mercury boils - - . . 600 3-/\^ 

^hKooK'*""^ ^^''/^'*^ 1"^*"!:™^*^' Water boiU 313. 6vVA 

which 92 bemg, accordmg to the above pro- vital h*..* or rJL^ 

portion, equivalent to 1840 of Fahrenheit. „"" "— H ^"Tfp 

sdd 50 as before to this number, and his W**"" frecz«» - - - - 33 Syjf^ 

6i* is found to fall upon the 1890th degree Proof spirit freewjs . - B^/ft 

of Fahrenheit. The point at which mer.^ 

It appears hence that an interval of four cury congeab, conse- 1 
degrees upon Mr. Wedgwood's thermome- quently the limit ofV— >40 8tiAnr 
ter is equivalent to an interval of 520* upon mercurial tbermome- j 't^ ao 
that of Fahrenheit; and, consequently, one ters, about J 
of the former to 130* of the latter; and In a scale of rbat drawn up in this 
that the (0) of Mr. Wedgwood corresponds manner, the comparative extents of the 
to 10774° of Fahrenheit. diflTerent departments of this grand and 
^ From these data it is easy to reduce universal ag^nt are rendered conspicuous 
either scale to the other through their at a single glance 'of the eye. We see at 
whole rang^; and from such reduction it once, for instance, how small a portion of 
will appear, that an interval of near 480* it is concerned in animal and vegetable life, 
remains between them, which the interme- and in the ordinary operations of nature, 
diate thermometer serves as a measure for; From freezing to vital heat is barely a five- 
tbat Mr. Wedgwood's includes an extent hundredth part of the scale; a quantity so 
of about 32000 of Fahrenheit's degrees, or inconsiderable, relatively to the whole, that 
about 54 times as much as that between the in the higher stages of ignition, ten times 
freezing and boiling points of mercury, by as much might be added or taken away, 
which mercurial ones are naturally limited; without the least difference being discemi- 
that if the scale of Mr. Wedgwood's ther- ble in any of the appearances from which 
mometer be produced downward, in the the intensity of fire has hitherto been 
same manner as Fahrenheit's has been sup. judged of. Hence, at the same time* we 
posed to be produced upward, for an ideal may be convinced of the utility and impor- 
standard; the freezing point of water would tance of a physical measure for these high- 
fall nearly on 8** below (0) of Mr. Wedg- er deg^es of heat, and the utter insufB- 
wood's, and the freezing point of mercury ciency of the common means of discrimi- 
s little below 8}^; and that, therefore, of nating and estimating their force. Mr. 
the extent of now measurable heat, there Wedgwood adds, that he has often found 
are about 5-lOths of a degree of his scale differences, astonishing when considered as 
from the freezing of mercury to the freez. a part of this scale» in the heats of his own 
ing of water; 8** from the freezing of water kilns and ovens. Without being perceivable 
to fall ignition; and 160*^ above this to the by the workmen at the time, or till the Ware 
highest degree he has hitherto attained. was taken out of the kiln. 

Mf. Wedgwood concludes his account * Since dry air augpnents in volume, 

with the following table of the effects of 3-8ths for 180 degrees, and, since its pro. 

heat on different substances, according to gressive rate of expansion-is probably uni- 

Fahrenheit's thermometer, and his own. ' form by uniform increments of heat, a 

Fahr. Wedg* pyrometer might easily be constructed on 

Extremity ofthe scale of) ^^^yo c^jno *his principle. Form a bulb and tube of 

his thermometer . j*^-^*'' '^^^ platinum, of exactly the same form as a 

Greatest heat of his^Jgioy- ^cn thermometer, and connect with the extre- 

small air furnace - 3 mity of the stem, at right angles, a glass 

Cast iron melts - - - 17977 130 tube of uniform calibre, filled with mercu- 

Greatest heat of a comO .-«.>,- .r>*: ry, and terminating below in a recurved 

mon smith's forge - 3 ^'''^^ ^ bulb, like that of the Italian barometer. 

Vol. II. 32 
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Gradoate the glass tabe into a series of gradually increased till the phial becomes 

spaces equivalent to 3-8ths of the total vo- red-hot, is kept up for the space of about 

lume of the capacity of the platina btilb^ % quarter of an hour, or till a black smoke 

with S-4tli8 of its stem. The other fourth ceases to issue from the mouth of the 

may be supposed to be little influenced by phial, and instead of this a sulphureous 

the source of heat.. On plunging the bulb vapour exhales, which commonly takes fire, 

and 2-3ds of the stem into a furnace, the The fire is kept up tilt the blue sulphnre- 

depression of the mercury will indicate ous flame is no longer to be seen; upon this 

the degree of heat. As the movement of the calcination must be put an end to, and 

the column will be very considerable, it the phial closed for a short time with s 

will be scarcely worth while to introduce stopper of clay or loam. But as soon as 

any correction for the change of the initial the vessel is become so cool as to be caps* 

volume by barometric variation. Or the ble of being held in the hand, the phial is 

instrument might be made, with the recur- taken out of the sand, and the powder coa- 

▼ed bulb sealed, as, in Professor Leslie's tained in it transferred as fast as possible 

differential thermometers. The glass tube from the phial, into a dry and stout glass 

may be joined by fusion to the platinum made warm, which must be secured with 

tube. Care must be taken to let no mercu- a glass stopper. 

ry enter theplathium bulb. Should there We have made a very good pyrophorus 

be a mechanical difficulty in making S by simply mixing Uiree parts of alum with 

bulb of this metal, then a hollow cylinder one of wheat-flour, calcining them in a 

of } inch diameter, with a platinum stem, common phial till the blue flame disapir 

like that of a tobacco-pipe, screwed into it, peared; and have kept it in the same phial, 

will suit equally well.* well stopped with a good cork when cold. 

Pyrophorus. By this name is denoted If this powder be exposed to the atmos* 

an artificial product, which takes fire or phere, the sulphuret attracts moisture from 

becomes ignited on exposure to the air. the air, and generates sufficient heat to kin- 

Hence, in the German language, it has ob- die the carbonaceous matter mingled with 

tained the name of lufl-zunder, or air-tin* it. 

der. It is prepared from alum by calcina- * Pyropb. A sub-species of dodecahe- 

tion, with the addition of various inflam- dral garnet. Colour dark blood-red, ap- 

roable substances. Homberg was the first pearing yellowish by transmitted light. In 

that obtained it, which he did accidentally grains. Splendent Fracture commoidal. 

in the year 1680, from a mixture of human Transparent. Refracts double. Scratches 

excrement and «Jum, upon which he was quartz more readily than precious garnet 

operating by fire. Sp. gr. 3.718. lu constituents are, silica 

The preparation is managed in the fol- 40, alumina 38.5, magnesia 10, lime 3-5» 
lowing manner. Three parts of alum are oxide of iron 16.5, of manganese, 0.25, ox- 
mixed with from two to three parts of ho* ide of chrome 2, loss 1.25. — JHaproth, It 
ney, flour, or sugar; and this mixture is occurs in trap-tuflT, at Ely, in Fifeshire; and 
dried over the fire in a glazed bowl, or an in claystone in GumberUuid. At ZoeblitZa 
iron pan, diligently stirring it all the while Saxony, it is imbedded in serpentine. It 
with an iron spatula. At first this mixture is highly valued as a gem in jewellery.* 
melts, but by degrees it becomes thicker, *Pyrophysalxtx. See Physalxtb.* 
swells up, and at last runs into small dry ^Py&osmalite. Colour liver-brown, 
lumps. These are triturated to powder, inclining to pistachio-green. In lamellar 
and once more roasted over the fire, till concretions, and in regular six-sided prisms* 
there is not the least moisture remaining or the same truncated. Shining. Fracture 
in them, and the operator is well assured uneven. Translucent. , Semi-hard. Streak 
that it can liquefy no more: the mass now brownish-white. Brittle. Sp. gr. 3.08. It 
looks like a blackish powder of charcoal, is insoluble in water, but soluble in muria* 
For the sake of avoiding the previous tic acid with a small residuum of silica, 
above-mentioned operation, from four to It gives out vapours of chorine before the 
five parts of burned alum may be mixed blow-pipe, and becomes a magnetic oxide 
directly with two of charcoal powder. This of iron. Its constituents are, i>eroxide of 
powder is poured into a phial or matrass, iron 21.81, protoxide of msnguiese 21.1^ 
with a neck about six inches long. The submuriate of iron 14.09, silica 35.85, lime 

phial, which however must be filled three- 1.21, Winter and loss 5,9 Hinnger. It oc- 

quarters full only, is then put into a cruci- curs in a bed of magnetic ironstone, along 
ble, the bottom of which is covered with with calcareous spsr and hornblendes in 
sand andrso much sand is put round the Bjelke's mine in Kordmark, near Philip- 
former, that the upper part of its body al- stadt in Wermelan4. It is a very singular 
so IS covered with it to the height of an compound.* 

inch; upon this, the crucible, with the phial, • PYBoxAaTAMc Acip. See Amp 

IS put into the furnace, and surrounded (Pyrotartabic).* 

With red-hot coals. Tl^ fire, being now • Pyroxene. Augite.* 
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QUAHTATION is mi operation by which pyramid, and a double aiz-sided pyramid, 
the quantity of one thing is made equal Splendent to glistening. Fracture coarse 
to a fourth part of the quantity of another splintery, and sometimes slaty. Translu- 
thing. Thus, when gold alloyed with silver cent. It is one of the most abundant mine- 
is to be parted, we are obliged to faciliute rals in nature. 

the action of the aquafortis by reducing the 3. Fibrous guartx. Colours greenish and 

quantity of the former of these metals to yelh>wish-white. Massive, and in rolled 

one-fourth part of the whole mass; which pieces. In curved fibrous concretions, 

is done by sufficiently increasing the quan- Glimmering and pearly. Fracture curved 

tity of the ulver, if it be necessary. This slaty. Translucent on the edges. Nearly 

operation is called quartation, and is pre- as hard as quartz. Not very difficultly 

paratoiy to the parting; and even many frangible. Sp. gr. 3.123? It occurs on the 

authors extend this name to the^ operation banks of the Moldare in BoBemia. 

of parting. See Assay. 4. Quartz, or nlicewa nnter. Of this 

• Quartz. Professor Jameson divides there are three kinds; the common, opa- 
this mineral genus into two species; rbom- line, and pearly. 

boidal quartz, and indivisible quartz. $ 1. Common, Colours grayish-white and 

1. JRhombndal guartx contains 14 sub- reddish-white. Massive and imitative. 
species. 1. Ametliyst. 2. Rock crystal 3. Dull. Fracture flat conchoidal. Translu- 
Milk quartz. 4. Common quartz. 5. Prase, cent on the edges. Semi-hard. Very brit- 
6. Cars Eye. 7. Fibrous quartz. 8. Iron tie. Sp. gr. 1.81. Its constituents are, si- 
fiint 9. Homstone. 10. Flinty slate. 11. lica 98, alumina 1-5, iron O.S.^iTtopr. It 
Flint.' 12. Calcedony. 13. Heliotrope. 14. occurs abundantly round the hot springs 
Jasper. in Iceland. 

2. Ihdvmdble quartz contains nine sub- $ 2. Opaline nUceoua nnter. Colour yel- 
species: 1. Float-stone. 2. Quartz sinter, lowish-white. Massive. Fracture conchoi- 
3. Hyalite. 4. Opal. 5. Menilite. 6. Ob- dal. Glimmering. Translucent on the 
sidian. 7. Pitchstone. 8. Pearlstone. 9. edges. Semi-hard. Brittle. Adheres to 
Pumice-stone. We shall treat here of the the tongue. It occurs at the hot springs 
quartz sub-species. in Iceland. It resembles opal. 

1. jffoae, or Milk quartz. Colour rose-red, § 3. JPearl nnter, or Jlorite, Colour milk* 
and milk-white. Massive. Shining. Frac- white. In imitative shapes. Lustre be- 
ture conchoidal. Translucent. It is pro- tween resinous and pearly. In thin concen- 
bably silica, coloured with manganese. It trie lamellar concretions. Fracture fine 
is found in Bavaria, where it occurs in beds grained uneven. Translucent. Scratches 
of quartz in granite, near Zwiesel, &c. glass, but not so hard as quartz. Brittle. 

2. Common quartz. Colour^, white, gray, Sp. gr. 1.917. Its constituents are, silica 
and many others. Massive, disseminated, 94, alumina 2, lime 4.— 5anf». It has been 
imitative, in impressed forms, in supposi- found in volcanic tuflT and pumice, in the 
titious and true crystals. The latter are, a Vicentine. See Rock Crystal.* 
six-sided prism, acuminated on botli ex- * Quercitron, See Dyeing.* 
tremities by six planes; a simple six-sided * Quicksilver. See Mercury.* 

R 

RADICAL. That which is considered result of the electrical action of clouds up. 

as constituting the distinguishing part on each other. This idea is confirmed by 

of an acid, by its union with the acidifying observations made in various ways, upon 

principle, or oxygen, which is common to the electrical state of clouds and rain; and 

all acids. Thus, sulphur is the radical of it is very probable that a thunder-storm is 

the sulphuric and sulphurous acids. It is only a more sudden and sensible display of 

sometimes called the base of the acid, but those energies, which, according to the or* 

base is a term of more extensive apptica- der observable in the creation in other res- 

tion. pects, ought to be incessantly and silently 

Rabical Vinegar. See Acid (Ace- operating for more general and beneficial 

tic). purposes. 

* Rain. Mr. Luke Howard, who may In the formation of the rain-cloud (mtn- 
be conridered as our roost accurate acieiK 6im), two circumstances claim particular 
tific neteorolo|^8t» ia inclined to think, attention; the spreading of the superior 
that rain is in almost every instance the masses of cloud, in all direcuoos, until 






BAI 



they become like the stratus, ont uniform 
sheet; and the rapid motion* and visible 
decrease, of the cumulus when brought un- 
der the latter. The drri also, which so 
frequently stretch from the superior sheet 
upwards, and resemble erected hairs, car- 
ry much the appearance of temporary con- 
ductors for the electricity, extricated by 
the sudden union of minute particles of 
vapour, into the vastly larger ones that 
form the rain. By one experiment of Ca- 
vallo's, with a kite carrying 360 feef of 
conducting string, in an interval between 
two showers, and kept up during rain, it 
seems that the superior clouds possessed 
a positive electricity before the rain, which 
on the arrival of a large cumulus, gave place 
to a very strong negative, continuing as 
long as it was over the kite. We are not, 
however, warranted from this to conclude 
the cumulus which brings on rain always 
negative, as the same effect might ensue 
from a positive cumulus uniting with a ne- 
gative stratus. Yet the general negative 
state of the lower atmosphere during rain, 
and the positive indications commonly 
l^ven by the true stratus, render this the 
more probable opinion. It is not, however, 
absolutely necessary to determine the se- 
veral states of the clouds which appear du- 
rins^ rain, since there is sufficient evidence 
in favour of the conclusion, that clouds 
Ibrmed in different parts of the atmos- 
phere, operate on each other, when brought 
near enough, so as to occasion their partial 



or entire destruction; an effect which can 
be attributed only to theb possessing be- 
forehand, or acquiring at the moment* the 
opposite electricities. 

It may be objected, says Mr. Howard, 
that this explanation is better suited to the 
case of a shower, than to that of Continued 
rain, for which it does not seem sufficient- 
If it should appear, nevertheless, that the 
supply of each kind of cloud is by any 
means kept up in proportion to the con- 
sumption, the objection will be answered. 
Now, it is a well known fact, that evapora- 
tion from the surface of the earth and wa- 
ters, often returns and continues during 
rain, and consequently furnishes the lower 
clouds while the upper are recruited from, 
the quantity of vapour brought by the su- 
perior current, and continually subsiding 
in the form of dew, as is evident both ttom 
the turbidness of the atmosphere in rainy 
seasons, and the plentiful deposition of 
dew in the nocturnal intervals of rain. Nei- 
ther is it pretended that electricity is any 
further concerned in the production of rain^ 
than as a secondary agent, which modifies 
the effect of the two grand predisposing 
causes, — a falling temperature, and the in- 
flux of vapour. 

Mr. Dalton, who has pud much atten- 
tion to meteorology, has recently read be- 
fore the Manchester Society, an elaborate 
and interesting memoir on rain, from which 
I shall extract a table, and some obs^va- 
tions. 



Mean Monthly and Annual Quantities of Main at various Places^ being tke 

Averages for many yearSy by Mr* Dalton. 
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Jan. 


2.310 


2.177 


2.196 


3.461 


5.299 


3.095 


1.595 


1.464 


1.228 


%477 


2.530 


Feb. 


2.568 


1.847 


1.652 


2.995 


5.126 


2.837 


1.741 


1.250 


1.232 


1.700 


2.295 


Mar. 


2.098 


1.523 


1.322 


1.753 


3.151 


2.164 


1.184 


J.172 


1.190 


1.927 


1.748 


April. 


2.010 


2.104 


2.078 


2.180 


2.986 


2.017 


0.979 


1.279 


1.185 


2.686 


1.950 


May. 


2.895 


2.573 


2.118 


2.460 


3.480 


2.568 


1.641 


1.636 


1.767 


2.931 


2.407 


June. 


2.502 


2.816 


2.286 


2.512 


2.722 


2.974 


1.343 


1.738 


1.697 


2.562 


2.315 


July. 


3,69r 


3.663 


3.006 


4.140 


4.959 


3.256 


2.303 


2.448 


1.800 


1.882 


3.115 


Aug. 


3.665 


3.311 


2.435 


4.581 


5.039 


3.199 


2.746 


1.807 


1.900 


2.347 


3.1(^ 


Sept. 


3.281 


3.654 


2.289 


3.751 


4.874 


4.350 


1.617 


1.842 


1.550 


4.140 


3.135 


Oct. 


3.922 


3.724 


3.079 


4.151 


5.439 


4.143 


2.297 


2.092 


1.780 


4.741 


3.537 


Nov. 


3.360 


3.441 


2.634 


3,775 


4.785 


3.174 


1.904 


2.222 


1.720. 


4.187 


3.120 


Dec. 


3.832 


3.288 


2.569 


3.955 


6,084 


3.142 


1.981 


1.736 


1.600 


2.397 


3.058 
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36.919 
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^Ohseroatims on the Thesry of Rain. ration, and contributes to retain the vapour 

«.,a fJo^'L?"* ,?""** ^*?* noticed an obvi- when in the atmosphere, and cold precipi- 

?. !i!? r J^*^*?* ^^** *"*^ ^^ ^^P**"* ^*" or condenses the vapour. But tiiese 

jn tbe atmosphere. Heat promotes evapo- facts do not exphun the phenomenon of 
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TvLin, which is as frequently attended with which is naturally united with the oily 

an increase^ as with a diminution of the principle. This inference is prored by at- 

temperature of the atmosphere. tending to the processes used to counter- 

" The late Dr. Hutton, of Eldinburi^h, act or prevent the rancidity of oils, 

was, I conceive, the first person who pub. Reagent. In the experiments of che- 

lisfaed a correct notion of the cause of rain, mical analysis, the component parts of bo- 

(See Bdin. Trans, vol. i. and ii. and Hut- dies may either be ascertained in quantity 

ton's Dissertations, &c.) Without deciding as well as quality, by the perfect opera- 

whether vapour be simply expanded by tions of the laboratory, or their quality 

heat, and diffused through the atmosphere, alone may be detected by the operations 

or chemically combined with it, he main- of certain bodies called reagents. Thus 

tained irom the phenomena that the quan- the infusion of galls is a reagent, which 

tity of vapour capable of entering into the detects iron by a dark purple precipitate; 

air increases in a greater iratio than the the prussiate of potash exhibits a blue with 

temperature; and hence he fairly infers, the same metal, &c. See Analysis, and 

that whenever two volumes of air of diife- Waters (Mineral). 

rent temperatures are mixed together, each * Realgar. Sulphuret of arsenic, a 

being previously saturated wiUi vapour, a native ore.* 

precipitation of a portion of vapour must Receiver. Receivers are chemical ves- 

ensue, in consequence of the mean tempe- sels, which are adapted to the necks or 

ratnre not being able to support the mean beaks of retorts, alembics, and other dis- 

quantity of vapour. tillatory vessels, to collect, receive, and 

" The cause of rain, therefore, is now, contain the products of distillations. 
I consider, no longer an object of doubt. * Red Chalk. A kind of clay iron- 
If two masses of air of unequal tempera- stone.* 
tures, by the ordinary currents of the . * Reddle. Red chalk.* 
winds, are intermixed, when saturated REDucTioN,orREViviFicATioN.Thii 
with vapour, a precipitation ensues. If word, in its most extensive sense, is appli- 
the masses sre under saturation, then less cable to all operations by which any sub- 
precipitation takes place, or none at all, stance is restored to its natural state, or 
according to the degree. Also the warmer which is considered as such: but custom 
the air, the greater is the quantity of va- confines it to operations by which metals 
pour precipitated in like circumstances, are restored to their metallic state, after 
Hence the reason why rains are heavier in they have been deprived of this» either by 
summer than winter, and in warm coun- combustion, as the metallic oxides, or by 
tries than in cold. the union of some heterogeneous matters 

^ We now inquire into the cause why which disguise them, as fulminating gold, 
less rain falls in the first six months of the luna cornea, cinnabar, and other compounds 
year than in the last six months. The of the same kind. These reductions are 
whole quantity of water in the atmosphere also called revivifications, 
in January is usually about three inches, as Refrigeratory. See Laboratory. 
appears n'om the dew point, which is then Regulus. The name reg^lus was given 
about S2?. Now the force of vapour at hy chemists to metallic matters when se- 
that temperature is 0.2 of an inch of mer- parated from other substances by fusion, 
cury, which is equal to 2.8 or three inches This name was introduced by alchemists, 
of water. The dew point in July is usual- who, expecting always to find gold in the 
ly about 58" or 59®, corresponding to 0.5 metal collected at the bottom of their cru- 
of an inch of mercury, which is equal to cibles afler fusion, called this metal, thus 
seven inches of water; the difiference is collected, regulus, as containing gold, the 
four inches of water, which the atmosphere king off metals. It was afterwards applied 
then contains more than in the former to the, metal extracted from the ores of the 
month. Hence, supposing the usual inter- semi-metals, which formerly bore the name 
mixture of currents of air in both the in- that is now given to the semi-metals them- 
tervening periods to be the same, the rain selves. Thus we had regulus of antimony, 
ought to be four inches less in the former regulus of arsenic, and regains of cobalt, 
period of the year than the average, and Resin. The name ren'n^ is used to de- 
four inches more in the latter period, ma- .note solid inflammable substances, of ve- 
king a difiTerence of eight inches between getable origin, soluble in alcohol, usually 
the two periods, which nearly accords with ailbrding much soot by their combustion, 
the preceding observations."* They are likewise soluble in oils, but not 

Rancidity. The change which oils at ail in water; and are more or less acted 

undergo by exposure to the air. upon by the alkalis. 

The rancidity of oils is probably an ef- All the resins appear to be nothing else 

feet analogous to the oxidati(Mi of metals, but volatile oils, rendered concrete by their 

It essentially depends on the combination combination with oxygen. The exposure 

of oxygen with the extractive principle, of these to the open air» and the decomDo. 
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tition of acids a|splied to then, eTidently tare imeren. Tnowliicettt. Soft. Brittle, 
prove this conclusion. At first elastic, but becomes rig;id by expo- 
There are some amon^ the known resins sure to the air. Sp. gr. 1.135. On a hot 
which are very pure, and perfectly soluble iron, it mehs, smokes and bums, with a 
in idcohol, such as the balsam of Mecca fragrant odour. Soluble in potash, and par- 
and of Capivi, turpentines, tacamahaca, tially in spirit of wine. Its constituents 
elemi: others are less pure, and contain a are, resin S5, asphalt 42, earlh 3. It is 
small portion of extract, which renders found at Bovey Tracey in Deronshire, ad- 
tbem not totally soluble in alcohol; such hering to brown coal.* 
are mastic, sandarach, c^aiacum, labda- Retort. Retorts are vessels emplojred 
Hum, and dragon's blood. for many distillations, and most frequently 
What is most generally known by the for those which require a degree of heat 
name of resin, simply, or sometimes of yel- superior to that of boiling water. This ves* 
low resin, is the residuum left after distil- sel is a kind of bottle with a long nedk, so 
ling the essential oil ftom turpentine. If bent, that it makes with the belly of the 
this be ureed by a stronger fire, a thick retort an angle of about sixty deg^rees. 
balsam, of a dark reddish colour, called From this form they have probably been 
balsam of turpentine, comes over; and the named retorts. The most capacious part 
residuum, which is rendered blackish, is of the retort is called its belly. Its upper 
called black resin, or colophony. part is called the arch or roof of the re- 

* Resin, analyzed by MM. Gay-Lussac tort, and the bent part is the neck. 

and Thenard, was found to consist of * Rbusite. Colour white. As a mealy 
Carbon, 75.944 efflorescence, and crystallized, in flat six- 
Hydrogen, 10.719 7 water 15.156 sided prisms and acicular crystals. Shining. 
Oxygen, 13.3373 hydr. in excess 8.9.* Fracture conchoidal. Soft. Its constitu- 

* RssPiaATiON. A function of animals, ents are, sulphate of soda 66.04, sulphate 
which consists in the alternate inhalation of magnesia 31.35, muriate of magnesia 
of a p<M*tion of air into an organ called the 2.19, and sulphate of lime 0.43.— i?eu«9. 
lung^, and its subsequent exhalation. The It is found as an efflorescence on the aur- 
▼enous blood, which enters the lungs from face, in the country round Sedlitz and Said- 
the pulmonary artery, is charged with car- schutz.* 

bon, to which it owes its dark purple co- Rbverbbratobt. See Lab oratory. 
lour. When the atmospherical oxygen is Rhodium. A new metal discovered 
applied to the interior of the air vesicles among the grains of crude platina by I>r. 
of the lungs, it combines with the carbon WoUaSton. The sAode of obtaining it in 
of the blood, forms carbonic acid, which the state of a triple salt combined with 
to the amount of from 4.5 to 8 per cent of muriatic acid and soda, has been g^ven un- 
the bulk of air inspired, is immediately ex- der the article PaHadium. This may be 
haled. It does not appear that any oxygen dissolved in water, and the oxide precipi* 
or azote is absorbed by the lung^ in respt- tated from it in a black powder by zinc, 
ration; for the volume of carbonic acid ge- The oxide exposed to heat continues 
nerated is exactly equal to that of the oxy- black; but with borax it acquires a white 
g<en which disappears. Now, we know that metallic lustre, though it remains infusible, 
carbonic acid contains its own volume of Sulphur, or arsenic, however, renders it 
oxygen. It is probable that the quantity fusibte, and may afterward be expelled by 
of carbonic acid, produced in thri lungs, continuing the heat. The button however 
varies in different individuals, and in Uie is not malleable. Its specific gravity ap- 
same individual under different circum- pears to exceed 11. 
stances. The change of the blood, from Rhodium unites easily with every metal 
the purple venous to the bright red arte that has been tried, except mercury. With 
rial, seems owing to the discharge of the gold or silver it forms a very malleable al- 
carbon. An ordinary sized man consumes loy, not oxidated by a high degree of heat, 
about 46 thousand cubic inches of oxygen but becoming incrusted with a black oxide 
per diem; equivalent to 125 cubic feet of when slowly cooled. One-sixth of it does 
air. He makes about 20 respirations in a not perceptibly alter the colour of gold, 
minute; or breathes twice, for every seven but renders it much less fusible. Neither 
pulsations. Dr. Prout and Dr. Fyfe found, nitric nor nitro-muriatic acid acts on it in 
that after swallowing intoxicating liquors, either of these alloys; but if it be fused 
the <juantity of carbonic acid formed in res- with three parts of bismuth, lead, or cop- 
piration was diminished. The same thing per, the alloy is entirely soluble in a mix- 
happens under a course of mercury, nitric ture of nitric acid with two parts of muri- 
acid, or vegetable diet.* atic. 

* RBTtNiTE. Retin-asphalt.— ^afcAe». The oxide Was soluble in every acid Dr. 
Colour yellowish and reddish-brown. Wollaston tried. The solution in muriatic 

Massive, in angular pieces and thick crusts, acid did not crystallize by evaporation. Its 

filurface rough. Glistening, resinous. Frac- residuum formed a rose-coloured solution 
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with alcohol. Muriate of ammonia and of by six planes, which are set on the lateral 

soda, and nitrate of potash, occasioned no planes; a double six-sided pyramid; an 

precipitate in the muriatic solution, but acute simple six-sided pyramid; an acute 

formed with the oxide, triple salts, which double three-sided pyramid. Splendent, 

were insoluble in alcohoL Its solution in Fracture perfect conchoidal. Tranraarent 

nitric acid likewise did not crystallize, but or translucent. Reliracts double, feebly, 

silver, copper, and other metals precipi- Scratches feldspar. Rather easily frang^- 

tated it. ble. Sp. gr. 2.6 to 2.88. When two pieces 

The solution of the triple salt with mu- are rubbed a^ainat each other, they be« 

riate of soda was not predpitated by mu- come phosphorescent, and exhale an elec- 

riate, carbonate, or hydrosulphuret of am- tric^dour. Its constituents are, silica 99 

monia, by carbonate or ferroprussiate of 3-3ths, and a trace of ferruginous alumina, 

potash, or by carbonate of soda. The caus- — Mucholx. Some chemists maintain, that 

tic alkalis however throw dvwn a yellow it has one or two per cent of moisture, 

oxide, soluble in excess of alkali; and a so- Crystals of great size and beauty are found 

lution of platina occasions in it a yellow in Arran, in drusy cavities in granite; but 

precipitate. the finest are found in, the neighbourhood 

The title of this product to be considered of Cairngorm in Aberdeenshire, where they 

as a distinct metal has been questioned; occur in granite, or in alluvial soil, along«^ 

bat theexperiments of Dr. Wollaston have with beryl and topaz; and in the secondary 

since been confirmed by DescotUs. — JPhiloi* greenstone of Burntidand in Fifeshire. The 

Trans, most magnificent groups of crystals come 

*Bhoetiiitx. Colour white. Massive, from Dauphiny. 
and in radiated concretions. Glistening The varieties inclosing, crystals of tita* 

and pearly. Fragments splintery. Feebly nium, the Fenua hair-stones of amateurs, 

translucent on the edges. In other charac- and those containing actynolite, or the 

ters, the same as cyanite. It occurs in pri- Thetii hair-stones, are in much repute, and 

mitive rocks, with quartz, &c. at Pfitzsci sell at a considerable price. — Jamesim,* 
in the TyroL* • Bock Salt. Hexahedral rock salt. 

•Rhomb Sfar. Colour grayish-white. 1. Foliated. Colours white and gray. 

Massive, disseminated, and crystallized in Massive, disseminated, and crystallized in 

Aoraboids, in which the obtuse angle is cubes. Splendent and^resinous. Cleavage 

106* 15'. Splendent, between vitreous and threefold rectangular. Fracture conchoi- 

pearly. Cleavage threefc^ oUique ang^- <lal. FragmenU cubic. Translucent. Aa 

lar. Fracture imperfect conehoidaL Harder bard as gypsum. Feels rather greasy, 

than calcareous spar; sometimes as hard aa Brittle. It has a saline taste. 8p.. gr. 2.1 

fluor. Brittle. Sp. gr. 2.8 to 3.2. It ef. to 2.2. 

fervesees feebly with acids. Its constitu- 2* Fibrous, Colour white. Massive, and 

ents are, carbonate of fime 56,6, carbonate 1q fibrous concretions. Glistening, resin- 

of magnesia 42, with a trace of iron and ous. Fragments splintery; Translucent. 

nianganese.--Jlfiirra^. It occurs imbedded It decrepitates when heated. The consti- 

in chlorite shite, limestone, &c. It is found tuents of Cheshire rock salt, in 1000 parts, 

on the banks of Loch IjomoQd; near New- are» muriate of soda 983i, sulphate of 

ton-Stewart in Galloway; in compact dole- lime 6}, muriate of magnesia 0.-^, muri- 

mite in the Isle of Man a«id the North of ate of lime O.jV, insoluble matter 10.— 

England. U has been called bitter spar £knry, 
and muncalcite.* The greatest formation of rock salt is in 

BocHELLE Salt. Tartrate of potash the muriatiferous clay. The salt is occa- 

and soda. See Acid (TASTAmic). sionally associated with thin layers of an- 

*RockBvtter. Colour yeUo wish-white, hydrite, stinkstone, limestone, and sand- 
Massive and tuberose. Glimmering. Frac- stonei 'fhe principal deposite in Great 
ture straight foliated. Translucent on the Britain is in Cheshire. The beds alternate 
edges. Feels rather greasy. Easily Fran- with clay and marl, which contains gyp- 
gibie. It is alum mixed with alumina and sum. It occurs also at Droitwich, in Wor- 
oxide of iron. It oozes out of rocks that eestershire. For other localities, see Pro- 
contain alnm. It occurs at the Hurlett alum- feasor Jameson's Mineralogy, iii. 6.* 
work, near Paisley.* ' • Bock Wood. See Asbes rus.* 

•Rock Cork. See Asbestus.* • Roestone. See Limestone.* 

•Rock Crystal. Colour white and • Rose Quarts. See Quarts.* 
brown. In rolled pieces, and crystallized. * Rubellite. Red tourmalin.* 
The primitive form is a rhomboid of 94* * Ruby. See Sapphire.* 
15' and 85® 45'. The secondary forms are, • Ruby-spinel. See Spinel.* 
an equiangular six-sided prism, rather * Rust. Red oxide of iron.* 
acutely acuminated on both extremities ♦ Rutile. An ore of titanium.* 
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* Ct ACLACTATE8. See Acid (Sac- Sal Glavbsrx. Sulphate of soda. 

O lactic).* Sal Martis. Green sulphate of irdn. 

* Savflo-wer. See Carthamus.* Sal Mirabilb, or Sal Mirasilb 

* Sagenite. Acicular Rutile.* Glauberi. Sulphate of soda. 
•Sahlite. Colours greenish-grav, Sal Mirabilb Perlatum, sr Sal 

and green of other shades. Massive, in Pbrlatum. Phosphate of soda, 

strai^t lamellar concretions, and crystal- Sal Polychrest Glasbrx. Bulphate 

lized; in a broad rectangular four-sided of potash. 

prism, approaching the tabular form, or Sal Prukella. Nitrate of potash,, cast 

truncated on the lateral edges. Splendent into flat cakes or round baUs, after fiision. 

on the principal fracture; on the cross frac- * Salifiable Bases, are the alkalis, 

ture, dull. Cleavage fivefold. Fracture, and those earths and metallic oxides, which 

uneven. Translucent on the edges. Harder have the power of neutralizing aci<£t7, en- 

thanaugite. Rather brittle. Sp. gr. 3.22 tirely or in part, and producing salts.* 

to 3.47. It melts with great difliculty. Its Saliva. The fluid secreted in the 

constituents are, silica 53, magnesia 19, mouth, which flows in considerable qttan- 

alumina 3, lime 20, iron and manganese 4. tity during a repast, is known by the name 

^-VauqueUn, It occurs' in the Island of of saliva. 

Unst in Shetland; in granular limestone in Saliva, beside water, which coiistitntes 

the Island of Tiree; and in Glentilt. It is at least four-fiflhs of its bulk, contaiostdie 

a sub-species of oblique edged augite.* following ingredients:— 

Sal Alembrotr. A compound muri- 1. Mucilage, 

ate of mercury and ammonia. See Ale m- 2. Albumen, 

broth. 3. Muriate of soda, 

* Sal Ammoniac (Native); of which 4. Phosphate of soda, 
there are two kinds, the volcanic and con- 5. Phosphate of lime, ^ > 
choidal 6. Phosphate of ammonia« 

1. Volc(aUc, Colour yellowish and gray- But it eannot be doubted, that, like all the 
ish-white. In efllorescences, imitative other animal fluids, it is liable to many 
shapes, and crystallized; in an octohedron; changes from disease, &c. Brugnatelli 
rectangular four-sided prism, acuminated found the saliva of a patient labouring ub- 
with four planes, set on the lateral planes; der an obstinate venereal diseaae inijpi«g- 
a cube truncated on the edges; a rhomboi- nated with oxalic acud. 

dal dodecahedron, and a double eight-sided The concretions which somettmes iaim 

pyramid, acuminated with four planes, in the salivary duets, &c. and the tartar or 

Shining. Cleavage in the direction of the bony crust, which so often attaches itself 

planes of the octohedron. From transpa- to the teeth, are composed of phosphate 

rent to opaque. Harder than talc. Ductile of lime. 

and elastic. Sp. gr. 1.5 to 1.6. Taste sharp Salmiac. A word sometimes used for 

and urinous. When rubbed with quick- sal ammoniac. 

limej it exhales ammonia. Its constituents * Salt. This term has been usually 
are, sal ammoniac 99.5, muriate of soda employed to denote a compound, in definite 
O.S.'-^Klaproth. It occurs in the vicinity of proportions, of acid matter, with an aUudi , 
burning beds of coal, both in ScoUand and earth, or metallic oxide. When the pro- 
England. It is met with at Solfaterra, Ye- portions of the constituents are so adjust- 
suvius, .£tna, &c. ed, that the resulting substance does not 

2. Conchoidal It occurs in angular pieces, afiect the colour of iniiision of litmus, or 
and consists of, sal ammoniac 97.5, sulphate red cabbage, it is then called a neutral salt, 
of ammonia %S,^~Klaproih. It is said to When the predominance of acid is evinced 
occur, along with sulphur, in beds of indu* by the redckning of these infusions, the salt 
rated clay or clay-slate, in the country of is said to be acidulous, and the prefix wper, 
Bucharia.— /ame«on. See Acid (Muri- or 6t, is used to indicate this excess of acid* 
a T 1 c). If, on the contrary, the acid matter appears 

Sal Ammoniac Muriate of ammonia, to be in defect, or short of the quantity 

Sal Ammoniac (Secret^. Sulphate necessary for neutralizing the alkalinity of 

of ammqnia, so called by its discoverer the base, the salt is then said to be with 

Glauber. excess of base, and the prefix mib is attach- 

Sal Catrarticus Amarvs. Sulphate ed to its name, 

of magnesia. The discoveries of Sir H. Davy have how- 

Sal de Duobus. Sulphate of potash, ever taught us to modify our opimona con- 

Sal Diureticus. Acetate of potash, ceming saline constitution. Many bodies, 

Sal Gem. Native muriate of soda. such as culinary salt, and muriate of lime. 
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to which the appelktion of salt cannot be posed of five proportions of ozrgen and 

refused, have not been proved to contain one of nitroeen, is altogether hjpotheticals 

either acid or alkaline matter; but roust, and it is a simple sUteroent of facts to say, 

according to the strict logic of chemistry, that liquid nitric acid is a compound of one 

be regarded as compounds of chlorine with prime equivalent of hydrogen, one of aiote. 

°^t*i«- and six of oxygen. (Such acid has a sp. 

That great chemist remarks, that very gr. considerably greater than 1.50). The 

few of the substances which have been al- only difference therefore, between nitre 

ways considered as neutral salts, really and hyperoxymunate of potash, is, tiiat 

contain, in their dry state, the acids ana one contains a prime of azote, and the 

alkalis from which they were formed. Ac- other a prime of chlorine.'^Thus, 

cording to his views, the muriates and flu- j^fUrate ^fp^uUh. Chhraie ofpotaA. 

ates must be admitted to contain neither j prime azote, 1 prime chlorine, 

I!S!!!u?''% '^"'^•5"*r ^''^^''l^^ 6 primes oxygen. 6 primes oxygen, 

pnissiates (or prussides) are shown by M. j p^^ potisium. 1 prime potMsium. 

Qay-Lussac to be m the same case. Nitric , u u *-^ * i j f .. i_. 

and sulphuric acids cannot be procured 5lJ"*'» Sfl^^u^^'' hydrogen for its km- 

from the nitrates and sulphates wifiiout the dwd combustible, potassium, and you have 

intervention of bodies containing hydro- ^^ *'^** ^*^f- 

gen; and if nitrate of ammonia weie to be '^^ chloriodic acid, the chIorocarbonoii% 
judged of from the results of its decompo- ««d the binary acids, containing hydrogen^ 
sition, it must be regarded as a compound ** muriatic and hydriodic, com&ne with 
of water and nitrous oxide. To this posi- ammonia without decompoaition, but they 
tion it might perhaps be objected, that diy appear to be decomposed in acting upon 
sulphate of iron yields sulphuric acid by ^^ fixed alkalis, or allcaline earths; and 
ignition in a retort, while oxide of iron re- y«* ***« ^olid substances they form, have 
mains. Only those acids, says he, which *'! t^® characters which were formerly re- 
are compounds of oxygen and inflammable garded as peculiar to neutral salts, consist- 
bases, appear to enter into combination !"§> o^ ^cids and alkalis, though they none 
with the fixed alkalis and alkaline earths ©^ them contain the acid, and only the two 
without alteration; and it is impossible to ^^} of the series contain the alkalis from 
define the nature of the arrangement of ^bich they are formed. The preceding 
the elements in their neutral compounds. "^'^^^^ of saline constitution, seem to be per- 
The phosphate and carbonate of lime have fectiy clear and satisfactory; and place hi 
much less of the characters attributed to ^ conspicuous light, the paramount logic 
neutrosaline bodies than chloride of calci- of the English chemist, 
om (muriate of lime), and yet this last bo- The solubility of salts in water, is their 
dy is not known to contain either acid or most important general habitude. In this 
alkaline matter. M.-Gay-Lussac supposes^ menstruum they are usually crystallized; 
that a chloric acid, without water or hydro- and by its agency they are purified and se« 
gen, of one prime proportion of chlorine, parated from one another, in the inverse 
and five of oxygen, exists in all the hyper- order of their solubility. The most exten- 
oxymuriates (chlorates), but he does not sive series of experiments on the solubility 
support his proposition by any proof. The of salts, which has been published, is that 
hyperoxymuriates were shown by Sir H. of Hassenfratz, contained in the 27th, 28th, 
Davy, in 1811, to be composed of one prime and 3l8t volumes of the ^tmalea de Chimie. 
of chlorine, one of a basis, and six of oxy- l)r. Thomson has copied them into the 3d 
gen. Now hydrogen, in the liquid chloric volume of his System; and I should also 
acid of M. Gay-Lussac, may be considered have willinglv followed the example, were 
as acting the part of a base; and to be ex- 1 not aware from my own researches, tiiat 
changed for potassium in the salt hypo- several of Hassenfratz's results are erronf- 
thetlcally called chlorate of potash. It is ous. It is four years since I commenced a 
an important circumstance in the law of very extensive train of experiments on this 
definite proportions, that when one metal- subject, so important to the practical che- 
lic or inflammable basis (potassium or by- mist, but unforeseen obstructions have 
drogen, for example), combines with cer- hitherto prevented their completion. Many 
tain proportions of a compound as hexoxy- of Hassenfratz's determinations, however, 
genated chlorine, all the others combine are very neariy correct. But his statement 
with the same propoilions. of the relation between the density of 

M. Gay-Lussac states, that if the chloric slaked lime, and the proportion of its com- 

acid be not admitted as a pure combina- bined water, is so absurd, that I wonder 

tion of chlorine and oxygen, neither can that a person of his reputation should have 

the hydronitric or hydrosulphuric acids be published it, and that Dr. lliomson should^ 

admitted as pure combinations of oxygen, have embodied it in his System. In one 

This is.perfectiy obvious. An acid, com- experiment, 10000 grauns of lime, sp. gr. 

Vol, II. 33 
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1.5949, combined with 1620 of water, give M. Gay-Lussac has recently published in 

a hydrate of sp. gr. 1.4877; and, in another, the Ann. de Chimie et Phys. xi. 296, an 

10000 grwns of lime, sp. gr, 1.3175, com- important memoir on the sohibility of salts, 

bined with 1875 of water, form a hydrate from which I shall make a few extracts, 

of sp. gr. 0.972. Four parts of lime, sp. One is astonished, says this excellent che- 

gr. 1.4558, combined with 1 of water, are mist, on perusing the different chemical 

stated to yield a hydrate of sp. gr. 1.400; works, at the inaccuracy of our knowledge 

and with 2 of water, of specific gravity respecting the solubility of the salts. They 

0.8983! Now, the last proportion forms a satisfy themselves with the common obser- 

mass greatly denser than water, instead of vation, that the salts are more soluble in 

being much lighter than proof spirits. hot than in cold water, and with the solubi- 

" Mr. Kirwan has pointed out,** Says Dr. lity of a few of them at a temperature usu- 
Thomson, " a very ingenious method of es- ally very uncertain; yet it is upon this pro- 
timating the saline contents of a mineral perty of salts that their mutual decoropow- 
water whose specific gravity is known^ so tion, their separation, and the different pro- 
that the error does not exceed one or two cesses for analyzing them depend. As a 
parts in the hundred. The method is this: chemical process, the solution of the salts 
— subtract the specific gravity of pure wa- deserves peculiar attention; for though the 
ter from the specific gravity of the mineral causes to which it is due are the same as 
water examined (both expressed in whole those which produce other combinations, 
numbers), and multiply tiie remainder by yet their effects are not similar. It is to 
1.4. I'he product is the saline contents, in be wished that this interesting part of che- 
a quantity of the water, denoted by the mistry, after remiuning so long in vague 
number employed to indicate the specific generalities, may at last enter the domain 
gravity of distilled water. Thus, let the of experiment; and that the solubility of 
water be of the specific gravity of 1.079, each body may be determined, not merely 
or in whole numbers 1079.' Then the spe- for a fixed temperature, but for variable 
cific gravity of distilled water will be 1000. temperatures. In the natural sciences, and 
And 1079— 1000 X 1*4= 110-^=^ <>&lii>® especially in chemistry, general conclu- 
contents in 1000 parts of the water in sions ought to be the result of a minute 
question; and, consequently, 11.06 (errone- knowledge of particular facts, and should 
ously printed 110.6), in 100 parts of the not precede that knowledge. It is only 
same water." Divested of its superfluous afler having acquired this knowledge, that 
tautology, this rule is; multiply by 140 the we can be sure of the existence of a corn- 
decimal part of the number, representing mon type, and that we can venture to state 
the sp. gr. of the saline solution, and the facts in a general manner, 
product is the dry salt in 100 grains. The determination of the quantity of salt 
" This formula," adds the Doctor, " will which water can dissolve is not a very diffi- 
oflen be of considerable use, as it serves cult process. It consists in saturating the 
as a kind of standard to which we may water exactly with the salt whose solubility 
compare our analysis." System^ vol. ill. p. we wish to loiow at a determinate tempera- 
231. ture, to weigh out a certain quantity of that 

In the article Caloric of this Diction- solution, to evaporate it, and weigh the sa- 

try, the reader will find the following pas- line residue. However, the saturation of 

sage: — " I did not so far violate the rules water may present considerable uncertain- 

of philosophy, as to make a general infe- ty, and before going further, it is proper to 

rence from sl particular case, a practice, it examine the subject, 

must foe confessed, too common with some We obtain a perfectly saturated saline 

chemical writers." The present instance solution in the two following ways. By 

is very instructive. For Mr. Kirwan, the heating the water with the salt, and allow- 

original author of this formula, I entertain ing it to cool to the temperature whose 

the highest esteem. He devoted himself, solubility is wanted; or by putting into cold 

with distinguished zeal, candour, and sue- water a great excess of salt, and gradually 

cess, to the cultivation of chemistry, and elevating the temperature. In each case, 

when he wrote, an empirical rule like the it is requisite to keep the final temperature 

preceding was a very pardonable error, constant for two hours at least, and to stir 

But, at the present day, it is ridiculous to the saline solution frequently, to be quite 

hold it forth tx« a kind it/ standard. With sure of its perfect saturation. By direct 

solutionsof nitre and common salt, it gives experiments made with much care, M. 

tolerable approximations; and hence, I fan- Gay-Lussac ascertained that these two pro- 

cy that from these solutions the rule must cesses give the very same result, and that 

have been framed. But for solution of sul- of consequence they may be employed in- 

phate of soda, this kind of standard gives a differently. 

quantity of dry salt nearly double, and for Yet Dr. Thomson says, he found that 

that of sal ammoniac, less than one-hal/ihe water retains more oxide of arsenic when 

real quantity present. saturated by cooling, than when put in con- 
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tact with tbe oxide without any elevation 
of temperature; but the reason I am per- 
suaded was that he employed too little ox- 
ide of arsenic relatively to the water, and 
that he did not prolong* the contact auffi- 
ciently. We perceive m fact, on a little 
reflection, that saturation follows in its pro- 
£[ress a decreasing geometrical progres- 
sion, and that the time necessary for com- 
pleting it depends upon the surface of con- 
tact of the solvent and the body to be dis- 
solved. 

It happens often that the solution of a 
Bah which does not crystallize, and which, 
for that reason, we consider as saturated, 
yields saline molecules to the crystals of 
the same nature plunged into it; and it has 
been concluded from this, that the crystals 
of a salt impoverish a solution, and make 
it sink below its true point of saturation. 
The fact is certain; it is even very general; 
but I am of opinion that it has been ill ex- 
plained. 

Saturation in a saline solution of an in- 
variable temperature, is the point at which 
the solvent, always in contact with the salt, 
can neither take up any more, nor let go 
any more. This point is the only one which 
•hottld be adopted, because it is determine 
ed by chemical forces, and because it re- 
mains constant as long aa these forces re- 
main constant. According to this definition, 
every saline solution which can let go salt 
without any change of temperature is of 
necessity supersaturated. It may be shown 
that, in general, supersaturation is not a 
fixed point, and that the cause which pro- 
duces it, is the same as that which keeps 
water liquid below the temperature at 
vhioh it congeals. 

*' I shall now give an account of the ex- 
periments which I have made on the solu- 
bility of the salts. 

''Having saturated water with a salt at 
a determinate temperature, as I have ex- 
plained above, I take a matrass capable of 
holding 150 to 200 grammes of water, and 
whose neck is 15 to 18 centimetres in 
length. After having weighed it empty, it 
is filled to about a fourth part with the sa- 
line solution, and weighed again. To eva- 
porate the water, the matrass is laid hold 
of by the neck by a pair of pincers, and it 
is kept on a red-hot iron at an angle of 
about 45*, taking care to move it continu- 
ally, and to gpve the liquid a rotatory mot 
tion, in order to favour the boiling, and to 
prevent the violent bubbling up which is' 
very common with some saline solutions, as 
soon as, in consequence of evaporation, 
they begin to deposite crystals. When the 
saline mass is dry, and when no more aque- 
ous vapours are driven off at a heat nearly 
raised to redness, I blow into the matrass 
by means of ajglass tube fitted to the nox<* 
zle of a pair oflbellowsy in order to drive 



out the aiqueous vapour which fills it. The 
matrass is then allowed to cool, and weigh- 
ed. I now know the proportion of water 
to the salt held in solution, and this is ex- 
pressed by representing the quantity of 
water to be 100. Each of the following 
results is the mean of at least two experi- 
ments: — 

Solubility of Chloride of Potassium. 



Temperature 


ChloHde dissolved 


eentigrade. 


ky 100 wiuer. 


0.00° 


29.21 


19.35 


34.53 


52.39 


43.59 


79.58 


50.93 


109.60 


59.26 


Solubility of Chloride of Barium. 


Temperature 


Salt dUsolved in 


ecnHgrade. 


100 -water. 


15.64« 


34.86 


49.31 


43.84 


74.89 


50.94 


105,48 


59.58" 



In these experiments, the chloride of ba- 
rium is supposed to be anhydrous; but aa 
when it is crystallized it retains two pro- 
portions of water, 22.65, for one of chlo- 
ride, 131.1, we must of necessity, in order 
to compare its solubility with that of other 
salts, increase each number of solubility 
by the same number multiplied into the 
ratio of 22.65 to 131.1, and diminish by as 
much the quantity of water. On making 
this correction, the preceding results will 
be changed into the following:— 



Temperature, 

15.64« 
49.31 
74.89 
105.48 



Soli diss, in 100 loater. 
43.50 
55.63 
65.51 
77.89 



Solubility of Chloride of Sodium. 

Temperature, Salt diet, in 100 loatdf^,, 

35.81 
35.88 
37.14 
40.38 



13.89® 
16.90 
59.93 
109.73 



Solubility of Sulphate of Potash. 

Ten^erature, Salt di$a. in 100 toateri 

10.5? 
16.91 
19.29 
26.33 



12.72*» 
49.08 
63.90 
101.50 



Solubility of Sulphate of Magnesia. 
Temperature, Salt diss, in 100 -water. 



14.58* 

39.86 

49.08 

64.35 

97.03 



32.76 
45.05 
49.18 
S6.75 
72.30 
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The mlphste of magnesia is here sup- 
posed anhydrous; hut as it crystallizes re- 
taming seyen portions of water, 79.3, for 
one proportion of salt, 74.6, each number 
which expresses the solubility, must be in- 
creased by this number multiplied by the 
ratio of 79.3 to 74.6, and the corresponding 
quantity of water diminished as much. We 
anall thus have for tiie solubilitf of crys- 
tallised sulphate of roagpiesia the following 
results:— 



Solubility of Kitve. 
TenUterature, Salt diw, in 100 vaSer. 



Temperature. 

14.58** 

39.86 

49.08 

64.35 

97.03 



103.69 
178.34 
212.61 
295.13 

644.44 



These results are no longer proportional 
to the temperatures; they augment in a 
XHuch greater ratio. 



Solubilitj 


r of Sulphate of Soda. 




Salt tohible 


in 100 vrater. 


Temperature, 


ArUufdrow, 


CryttalUzed, 


o.oo«- 


5.02 


12.17 


11.67 


10.12 


26.38 


13^0 


11.74 


31.33 


17.91 


16.73 


48.28 


25.05 


28.11 


99.48 


28.76 


37.35 


161.53 


30.75 


43.05 


1115,77 


31.84 


47.37 


270.22 


32.73 


50.65 


322,12 


33.88 


50.04 


312.11 


40.15 


48.78 


291.44 


45.04 


47.81 


276.91 


50.40 


46.82 


262.35 


59.79 


45.42 




70.61 


44.35 




84.42 


42.96 




103.17 


42.65 





We see by these results, that the solubi- 
lity of sulphate of soda follows a very sin- 
glilar law. After having increased rapidly 
to about the temperature of 33% where it is 
at its maximum, it diminishes to 103.17% 
and at that point it is nearly the same as 
at 30.5.^ The sulphate of soda presents 
the second example of a body whose solu- 
bility diminishes as the temperature aug- 
ments; for Mr. Dalton has already observed 
the same property in lime. 

Solubility of Nitrate of Barytes. 
Temperature, Salt diet, in 100 water. 

5.00 
8.18 
8.54 
13.67 
17.07 
17.97 
25.01 
29.57 
35.18 



6.00*> 
5.01 
11.67 
17.91 
24.94 
35.13 
45.10 
54.72 
65.45 
79.72 
97.66 



13.32 
16.72 
22.23 
29.31 

54.82 

74.66 

97.05 

125.« 

169.27 

' 236.45 



O.OO* 
14.95 
17.62 
37.87 
49.22 
52.11 

73,75 
86.21 

191.95 



Solubility of Chlorate of Potash. 
Temperature, 

0.00* 3.33 

13.32 5.60 

15.37 6.03 

24.43 8.44 

35.02 12.05 

49.08 18.96 

74.89 35.40 

104.78 60.24 

Plate Tin. exhibits a perpendicular sec- 
tion through the middle of the salt mine 
of Visachna, on the south-west of the Car- 
pathian mountains. 

1. A stratum of vegetable mould. 

2. Stiff yellow clay. 

3. Gray and yellow clay, mixed with qM>ts 
and veins of sand and ochre. 

4. Grayish-blue clay. 

5. Fine white sand. 

6. Black, fat, bituminous clay, immedi- 
ately covering the bed of salt. 

7. The body of salt, divided into indined 
strata. This has been penetratecl to the 
depth of about two hundred yards. It ia 
traversed by veins (8, 8,) of a bituminous 
clay, of the same nature as that at 6. This 
clay contains sulphate of lime. 

A. The shaft by which the salt is drawn 
up. 

C. The shaft through which the work- 
men pass up and down by means of a ladder 
placed in it. 

D. A shaft that receives the rain-water, 
and conducts it to the drain F. 

B. A shaft that receives rain-water, and 
conducts it into the gallery E. 

E. E, F. Sections of two circular galleries 
surrounding the shafts A and C, ^hich col- 
lect the waters that penetrate between the 
strata of clay, and conduct them to the 
drain F, through which they are carried off. 

H, H. A conical space hollowed out of 
the rock gah in working it. 

a» a, a, a. Pieces of timber driven into the 
bed of salt, and supporting all the wood- 
work of the shafts. 

b, b, b, b. Sheep-skins, niuled on these 
pieces of timber, to keep them from wet. 

c, c. Bags in which the salt is drawn up. 

d, d, d. Cuts for extractiag the salts m 
oblong squares. 
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e, e. Blocks of lalt veadf to be put into if i» •» ». Heaps of salt drawo jootof the 

the bags and drawn up. basins R, E^ and left to drain. 

When this salt is impure, it nrast be dis- K, K. The salt collected together in 

solyed in water, in order to purify it. larger heaps, snd left to drain still more. 

The water of the ocean contains our The water of the sea is let into these re- 
most ample store of salt, but not the rich- servoirs in the month ^ March. It af- 
est. If we had no means of obtaining the fords, as is apparentr a rast surface for 
muriate of soda from it, but by the heat of evaporation. The first resenroir is intend* 
fires, salt would be an expensire article of ed to detain the water till it» impnritea 
consumption. Recourse, thereibre, has have subsided, while at the same time the 
been had to two methods of attuning this evaporation commences in it. From thi* 
purpose: 1st, by natural evaporation; 2d, the other reservoirs are supplied, as their 
by natural and artificial evaporation com- water evaporates. The salt is considered 
bined. as on the point of crystallizing, when the 

In the first case, the salt is extracted by water begins to grow red. Soon after 

means of brine-pits. These are larg^ shal- this, a pellicle forms on the surface, which 

low pits, the bottom of which is very breaks, and falls to the bottom. Some* 

smooth, and formed of clay. They are times the salt is allowed to subside in the 

made near the sea-shore, and consist of, first compartment, sometimes it is made ta 

1st, A large reservoir, deeper than the pass on to others, where a larger surface 

proper brine-pits, and dug between them is exposed to the air. In eitlier case the 

and the sea. This reservoir communicates salt is drawn out, and left upon the bordere 

with the sea by means of a channel provi- of the pans to drain and dry. In this way 

ded with a sluice. On the sea-shore, these it is collected two or three , times a-week» 

reservoirs may be filled at hi|||^h water, but toward the end of the operation, 

tbe tides are rather inconvenient than ad- The salt thus obtained, partakes of the 

vantageouB to brine-pits. colour of the bottom on which it is form*^ 

2dly, The brine-pits properly so called, ed; according to the nature of which, it is 

which are divided into a numbeir of com- white, red, or gray. The last is frequently 

partments by means of little banks. All called green sut. Sea-salt has the incon- 

these compartments have a communication venience of tasting bitter, if used imme- 

with each other, but so that the water fre- diately after it is made- This is owing to 

quettUy has a long circuit to make from one the muriate of lime and sulphate of soda, 

set to another. Sometimes it has four or with which it is contaminated. By expo** 

five hundred yards to fiow before it reaches sure to the air for two or three years it is 

the extremity of this sort of labyrinth. The in part freed from these salts. 
various divisions have a number of singular 

names, by which they are technically dis- Explanation of Plaiet X. and XL 

tinguished, and difiering much in difierent Fig. 1. Plan of the salt pans, 

places. No. 1. Small pan. 

The brine-pits should be exposed to the Ko. 2. Graduating pan. 

north, north-east, or north-west winds. Ko. 3. Preparing pan. 

Plate IX. exhibits a plan of a set of No. 4. Crystallizing pan. 

brine-pits. The arrangement of the plates of iron, 

A, A. The great reservoir, into which which compose these pans, is shown in 
the water fiows through the sluice a. No. % 

B, B, B. The second reservoir. Into a, a. Elevation on which the salt is pla- 
this the water enters by a subterranean ced to drain, as it is taken from the crys- 
channel at 6, and, circulation through the tallizing pans. 

several divisions in the direction of the b, b, b.. Wooden partitions, which sepa- 

sfaaded line, finds its exit at d, rate the chambers. 

c, c, c, c. Narrow banks of earth sepa- c, c, c. A rsused wooden ledge, which 

rating the divisions. surrounds the pans. 

C, C, C. The third reservoir. The wa- Fig. 2. Section of the evaporating cham- 
ter, on quitting the second reservoir, en- her, which contains the pans 1 and 2, in 
ters, through an aperture at </, the long the line C, D. 

narrow channel d^e^f^g^K^ whence it flows d, d, d. Heat-tubes, which ^ve heat to 

into C, C, C, as it had before done into B, the small pan, and contribute to heat the 

B, B. others. 

D, D, D, D. The fourth reservoir, into «, e, e. Fire-place for the pans. 

which the water fiows, as shown in the t, i, t. Pillars of cast iron, over the gra- 

plate, from the .third reservoir; and from tings g^ g, g, which support the bottoms of 

which it is ultimately distributed among the pans. 

the small square basins £» £, E, £, E, £, h. Wooddi ch«mber> which contains the 

E> £. two pans. 
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k. Openings by which the ripoan Escape, at Bex, with the imprDTements lately made 

Fig: 3. Section of the evaporating chkin- in it by M. Fabre. 

ber, which contains the pans 3 and 4, in A. Transverse section of the building, 

the line A, B. B. Longitudinal section. 

a. Blevjition on which the salt from the §, e, c. The faggots of thorns, piled, up 

crystallizing pans is placed to drain. in two tiers below, and one above. 

The other letters indicate the same parts a, a. Wooden troughs, to distribute tbe 

AS in the preceding figures. salt water over these faggots. 

Fig. 4. Method in which the plates of C, C. Plan and perspective view of these 

iron atre joined to form the pans. troughs. 

a. The iron plate. 6, d, b. Angular notches, through which 

b. The iron gutter, which receives the the water runs out in slender streams, pre- 
edges of the plates, and is strongly fasten- senting a large surface to the air. 

•d with screws. e. Roof, covered with tiles, not laid flat, 

i, i. Pillars of cast iron, which support but raised so as to admit a fre« circulation 

the bottom of the pan. of air between them. 

Sometimes the water is evaporated to ^ *^' Reservoir, into which the c<mcen- 

dryness; but this is rarely done, because trated salt water flows, and from which it 

for this the water must contain no muriate i« pumped up to the troughs, to be distri- 

of soda. Commonly the raother-water is ^*ited afresh over the faggots, 

left, containing chiefly the deliquescent The state of the air has a considerable 

salts, which are muriates of lime and mag- influence on the celerity of the concentra- 

nesia. These salts, while they increase the *><>"• ^ cool, dry, and moderate wind is 

bulk of the mother-water, add also to the favourable to it; while dull, damp, and fbg- 

Gonsumptlon of fuel, and render the salt fSJ weather sometimes even adds to the 

obtained bitter and deliquescent. quantity of water. 

ivKon oor.«^ nr«t^«« «««♦ :« K„* - «««ii The principal uses of the muriate of 

Wnen saline waters contain but a small .^ , v.iju ^' j a^- 

«ii'in*;f« «<• o«i+ +1^^ -„„««„«+:«« «f ;+ k„ '^da have already been mentioned under 

Sr.^^ L LtfJ^l .? r ST. l^ ^I *" "tide ««^«<^ <«'■'* I" «ddition it may 

lire m its natural state would be too ex- u-v u-. j aiI <. i ^ « • • 

pensive. It must be concentrated there- ^!:°''/,r!V''f V?*"'*:^^?^''".!!!!^ 

{•«,.*. K« c,or«^ ^K^«rs^« ^rsA^ auimals are fond of it, and that it appears 

iore by some cheaper mode. ^ ^^ beneficial to ihem, when mixed with 

Now U IS weU known, that, to promote their food. Wood steeped in a solution of 
and accelerate the evaporation of a fluid, u, so as to be thoroughly impregnated with 
It should be made to present a large sur- it, ig very difficult of combustion: and in 
face to the air. To effect Uiis, the water Persia it is supposed to prevent timber 
IS pumped up to the height of nine or ten from the attack of worms, for which pur- 
yards, and made^to fall on piles of faggots pose it is used in that country. Bruce in- 
built up m the shape of a waU. The wa- forms us, that in Abyssinia it is used as 
ter, distributed uniformly over these by money; and it is very probable, that the 
means of troughs, is minutely divided m pm^ps of fossil glass, in which tiic Abys- 
its descent, and thus experiences a consi- sinians are said by Herodotus to have en- 
derable evaporation. The same water is closed die bodies of tiieir relations, were 
frequently pumped up twenty times or nothing but masses of rock salt, which is 
more, to bring it to the degree of concen- very common in that part of Africa, 
tration necessary. This operation is call- Salt was supposed by tiie ancients to be 
ed graduatms, and tiie piles of thorn fag- go detrimental to vegetation, that, when a 
gots thus erected are termed graduatim field was condemned to sterility, it was 

mV' -1 , . A customary to sow it with salt. Modem 

These piles are covered with a roof, to agriculturists, however, consider it as a 

shelter them from Uie rain, are made about useful manure. 

five yards thick, and are sometimes more • We are indebted to Dr. Henry for a 

than four hundred yards long. They very able and elaborate investigation of 

should be so constructed that their sides the different varieties of common salt. The 

may face the prevailing winds. following table contains the general states 

Plate Xil. represents a graduation housQ mcnt of his experiments. 
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1000 parts by weight consist of 



Kind of salt. 



. ■§ est. Ube's, 
> S, < St. Mania's, 
^^ COleron, 



Scotch (common), 
Scotch (Sunday), 
Lyming^on(cominon) 
Ditto (cat). 

Crushed f ock. 
Fishery, 
Ck>mmon, 
Stoved, 




matter. 


1* § 


9 


trace 


12 


do. 


10 


do. 


4 


^.^ 


1 


.... 


2 


.» 


1 


— 


10 

1 


o.A 


1 


0.1 


1 


o.i 



^ll 



^? 
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3 

34 

2 

28 
114 
11 
5 



O.-^ff 
O.i 

O.i 



3 

34 
2 

28 

114 
11 

5 

0.1 
1 
1 
1 



234 

19 

194 

15 

12 

15 

1 

64 
111 
144 

154 



Is 

OS •- 



44 28 



6 

44 

174 
44 

35 
5 



3 

CD 



25 
23} 

324 

164 
50 
6 

64 

111 
144 

154 



40 

404 

35} 

64 
29 
63 

12 



Pure 
muriate 
of toda. 



960 

9594 
9641 

9354 
971 
937 
988 



16} 9831 

131 986} 

164 9834 

1741 9824 
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Ip sea salt prepared by rapid evapora- 
tion, the insoluble portion is a mixture of 
carbonate of lime with carbonate of mag- 
nesia, and a fine siliceous sand; and in the 
palt prepared from Cheshire brine, it is al- 
most entirely carbonate of lime. The in- 
soluble part of the less pure pieces of rock 
salt is chiefly a marly earth, with some sul- 
phate of lime. The quantity of this im- 
purity, as it is stated in the table, is consi- 
•derably below the average, which in my 
experiments has varied from 10 to 45 parts 
in 1000. Some estimate of its general pro- 
portion, when ascertained on a larger scale, 
may be formed from the fact, that gfovern- 
ment, in levying the duties, allow 65 pounds 
to the bushel of rock salt, instead of 56 
pounds, the usual weight of a bushel of 
salt."-— ifenry. Phil. Trans, for 1810, part 
1st. The enormous contamination of the 
Scotch variety with that septic bitter salt, 
muriate of magnesia, accords perfectly with 
my own experiments, and is a reproach to 
the country. 

*' That kind of salt then," says this able 
chemist, '* which possesses most eminently 
the combined properties of hardness, com- 
pactness, and perfection of crystals, will be 
best adapted to the purpose of packing fish 
and other provisions; because it will remain 
permanently between the different layers, 
or will be very gradually dissolved by the 
fluids that exude from the provisions; thus 
furnishing a slow but constant supply of 
saturated brine. On the other hand, for 
the purpose of preparing the pickle, or of 
striking the meat, which is done by immer- 
sion in a saturated solution of salt, the 
smaller grained varieties answer equally 
well; or, on account of their greater solu- 
bility, even better," provided they be equal- 
ly pure. His experiments show, that in 
compactness of texture the large grained 
British salt is equal to the foreign bay salt. 



Their antiseptic qualities are also the 
same.* 

Salt (Ammoniacal, Fxxbd). Muri- 
ate of lime. * 

Salt (AMMONiACAL,SECRET)of Glau- 
ber. Sulphate of ammonia. 

Salt (Arsenical, Neutral) of Mac« 
quer. Superarseniate of potash. 

Salt (Bitter, Cathartic). Sulphate 
of magnesia. 

Salt (Common). Muriate of soda. See 
Acid (Muriatic): also end of the article 
Salt, and Rock Salt. 

• Salt (Digestive) of Stlvxus. Aee« 
tate of potash. 

Salt (Diuretic). Acetate of potash. 

Salt (Efsom). Sulphate of magnesia. 

Salt (Febritdce) ofStltivs. Mu- 
riate of potash. 

Salt (Fusible). Phosphate of ammo- 
nia. 

Salt (Fusible) of Urxhe. Triple 
phosphate of soda and ammonia. 

Salt (Glauber's). Sulphate of soda. 

Salt (Green). In the mines of Wie- 
liczka the workmen give this name to the 
upper stratum of native salt, which is ren- 
dered impure by a mixture of clay. 

Salt (Marine). Muriate of soda. 

Salt (Marine, Argillaceous). Mu- 
riate, of alumina. 

Salt (Micro cosmic). Triple phos* 
phate of soda and ammonia. 

Salt (Nitrous Ammoniacal). Ni- 
trate of ammonia. 

Salt of Amber. Succinic acid. 

Salt of Benzoin. Benzoic acid. 

Salt of Canal. Sulphate of magne- 
sia. 

Salt of Colcothar. Sulphate of iron. 

Salt OF Egra. Sulphate of magnesia. 

Salt of Lemons (Essential). Su- 
peroxalate of potash. 

Salt OF Saturn. Acetate of lead. 
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Salt op 8»iiiTX. Sulphate of m^ stance in natore. The blue Tariety or aap- 

Hesia. phire, is harder than the ruby. Biittle. 

Salt ov Ssiovsttb. Triple tartrate Sp. gr. 4 to 4.3. Itaxonatituenta ue, 

of potash and soda. JSltse. 

Salt or Soda. Subcarbonateof soda. Ahimina, 98.5 

Sai^t 07 SoRRBL. Supcrozalateof pot- lime, 0.5 

ash. Oxide of iron, 1. 

Salt ov Tartar. Subcarbonate of pot- loss 

a^. <■ ■ ■■ 

Salt of Vitriol. Purified sulphate 100.0 100.0 

of zinc. JHoproik* Chentviae. 

Salt pt Wisdom. A compound muri- 
ate of mercury and ammonia. See Alem- Infusible before the blow-pipe. It becomes 
BROTH. electrical by rubbing, and retains its elec- 

Salt (Perlate). Phosphate of soda, tricity for teveral hours; but does i^ot be- 

Salt (Folychrest) ovGlaser. Sul- come electrical by healing*. It occurs in 

phate of potash. alluvial soil, in the vicinity of rocks belong- 

Salt (Sedative). Boracic acid. ingtothe secondary or noetz-trap fprma- 

Salt (Spirit or). Muriatic acid was tion,and imbedded in gpieiss. It is found at 

formerly called by this name, which it still Podsedlitz and Treblitz in Bohemia^and Ho- 

retains m commerce. henstein in Saxony; ExpaiUy in France; and 

Salt (Sulphureous) of Stahl. Sul- particulariy beautiful in the Capelan moun- 

phite <^ potash. tains, 13 days journey from Sirian a city of 

Salt (Wonderful). Sulphate of soda. Pegu. Next to diamond, it is the most va- 

Salt (Wovderf ul Perlate). Phos« luia>le of the gems. The white and pale blue 

phate of soda. ^ varieties, by exposure to heat* become snow- 

Saltpetre. Nitrate of potash. white, and when cut exhibit so high a de- 

Sand. Sand is an assemblage of small gree of lustre, that they are used in pla/ce 

stones. of-'diamond. The most highly prized yr- 

Sand-batb. See Bath. rieties are the crimson and carmtne^^; 

' Sand ARic Gujc. A resin in yellowish- these are the oriental ruby of ti)e jeweller; 

white tears, possessing a considerable de- the next is sapphire^ and last, the yellow, 

gree of traospRrency. or oriental topaz. The aaieritu or star-stonep 

Sandiver, or Glass-gall. This is a is a very beautiful variety, in which the co- 
saline matter, which rises as a scum in the lour is generally of a reddish-violet, and 
pots or crucibles in which glass is made. the form a rhomboid, with truncated apices, 

*Sanguificatiow. That process of which exhibit an opalescent lustre. A sap- 
living animals hf which chyle is converted phire of 10 carats weight, is considered to 
into blood. I had entertained hopes of be- be worth fifty guineas.-— Jiameton.* 
ing able to present some definite faots on *Saphirin. HaU3me.* 
this mysterious subject, but have been dis- * S arc o lite. A variety of analcime.^ 
appointed. The latest and best essay on * Sarde, or Sardoin, a variety of car- 
sanguification is that of Dr. Prout, in the nelian, which displays on its surface Rn 
Annals of Philosophy for April 1819.^ agreeable and rich reddish-brown colour, 

* Sapp ARE. Ctanite.* but appears of a deep blood-red» when held 

* Sapfhire. a sub-species of rhom- between the eye and the light.* 

botdal corundum. It is the Te/e<itf of Haiiy, * Sardonyx. Another variety, com- 
and the perfect corundum of Boumon. The posed of layers of white and red camelian.* 
oriental ruby and topaz are sapphires. * Sassolinb. Native boraeic acid. It 
Colours blue and red; it occurs also gray, is fbund on the edges of hot springs near 
white, green, and yellow. It occurs in blunt Sasso, in the territory of Florence. It con- 
edged pieces, in roundish pebbles, and crys- sists of boraeic acid 86, ferruginous bvI- 
tailized. The primitive figure is a slightly phate of manganese 11, sulphate of lime 3. 
acute rhomboid, or double three-sided py- — JRoprsM.* 

ramid, in which the alternate angles are * SATiNSpAR.Pibrous limestone; which 

86*» 4' and 9S** 56'. The following are the see.* 

usual forms: — a very acute, equiangular. Saturation. Some substances unite 
six-sided pyramid; the same truncated on in all proportions. Such, for example. Are 
the summit; a perfect six-sided prism; an acids in general, and some of the salts with 
acute, double, six-sided pyramid; the same water; and many of the metals vdth each 
acuminated, or truncated in various ways, other. But there are likewise many sub- 
Splendent, inclined to adamantine. Clea- stances which cannot be dissolved in a flu- 
vage parallel with the terminal planes of id, at a settled temperature, in any quan- 
the prism. Fracture conchoidal. From tity beyond a certain proportion. Thus 
transparent to translucent. Refracts dou- water will dissolve only about one-thud of 
ble. After diamond, it is the htfdest sub- its weight of common salt; and» if more be 



SGA S€fi 

a4ded» it Will remain solid. A fluid, wfai6b tamUi are* silica 45, alumina 33« lime lf.6« 

holds in solution as much of any substance natron 1.5, potash 0.5, iron and raanganesft 

as it can dissolve, is said to be saturated h^-^ldutgier. It occurs in the neigbbour- 

with it. But saturation with one substance hood of Arendal in Norw^y^ associated 

does not deprive the fluid of its power of with niag^tic ironstone, feldspar, &c* 

acting on and dissolving some other bodies, 2. FoHated acopoUte, Colours gray, green, 

and in many cases it increases this power, and black. Massive, disseminated, and 

For ekampie, water saturated with salt will crystallized in low eight-sided prisms, flat* 

dissolve suear; and water saturated with ly acuminated with four planes. Splen- 

caatMrnie acid will dissolve iron, though dent, vitreous. Fracture small grained un- 

withont this addition its action on this me- even. Translucent. Streak white. Brittle* 

tal la scarcely perceptible. Hardness and sp. gr. as preceding species. 

The word saturation is likewise used in It is found in granular granite or -whiieatme^ 

another sSense by chemists: tlie union of two in the Saxon Erzegebirge. 

praidfiles produces a body, the properties 3. Contact aeapoUte. Colour red. Crys* 

of which diiier from thoseof its component tallized in long, acicular» four-sided prisms, 

parts, but resemble those of the predomi- which are often curved. Glistening. Opaque, 

nating principle. When the principles are Hard in a low degree. £asily frangible. 

in attoh proportion that neither predomi- It occurs with the others in metalliferous 

nates, they are said to be saturated with beds at Arendal. 

each other; but if otherwise, the most pre- 4. See Elaolite.* 

dominant principle is said to be sub-satu- *Schaalstein. See Tabular Spar.* 

rated or undersaturated, and the other sur * Schaum Karth. See Aphrxts.* 

persaturated or oversaturated. . * Scheelium. Tungsten.* 

* Savssurxtb. Colours White, gray, and * Schiefer Spar. See Slate Spar.* 
green. Massive, disseminated, and in rolled * Schiller Spar. This species con- 
pieces. Dull. Fracture splintery. Faintly tains two sub-species; bronzite and corn- 
translucent on the edges. Difficultly fran- men schiller spar. See Bronzite.* 
gible^ Hard, scratching quartz. Meagre Common schiller spar. Colour olive green, 
to the feel. Sp. gr. 3.2. It melts on the Disseminated, and in granular distinct, con- 
edges and angles. Its constituents are, si- cretions. Splendent and metallic-pearly. 
Itca 49, altmuna 24^ lime 10.5, magnesia Cleavage single. Opaque. Softer th^ 
3.75, natron 5J^, iron 6^ — KlaprotK It oc- bronzite. Streak greenish g^ay. Easily 
curs at the foot of Mount Rosa. Professor frangible. Sp.gr. 2.882? It occurs, im- 
Jameson places it near Andalusite.* bedded in serpentine in Fetlar and Unst in 

* Scales op Fish, consist of alternate Shetland, and at Portsoy in Banfishire ; also 
layers of membrane and phosphate of lime.* in Skye, Fifeshire, Calton-hill, near Dum- 

* Scales op Serpents, are composed barton, between Ballantrae and Girvan in 
of a horny membrane, without the calcare- Ayrshire, and in Cornwall. 

ous phosphate.* J^abradore schiller spar. See Hypbr- 

* Scam voHT consists of stbnb.* 

Alepp9. Smjfnm. * S'ci ll i t i n. A white transparent, acrid 

Besin, 60 29 substance, extracted from squills; by Yo- 

Gum, 3 8 gel* 

Extractive, 2 5 * Schmelzbteiw. Dipyre.* 

Vegetable debris') «- m * Schorl (Common). A sub-species 

and earth, _> - ^^ rhomboidal tourmaline. Colour velvet- 

100 100 klack. Massive, disseminated, and crystal- 
To^/, and Bouillon LagrangeJ^ lized in three, six> and nine-sided prisms. 

* ScAPOLiTE, or Pyramidal FEm- Crystals acicular. Lateral planes, longitu- 
8PAR. Professor Jameson divides it into dinally streaked. Between shining and 
four sab-species; radiated, foliated, com- glistening. Fracture conchoidal, or uneven. 
pact red, and elaolite. Opaque. Streak gray. As hard as quartz. 

1. JRadkaed. Colour g^ay. Massive, in Easily frangible. Sp. gr. 3. tp 3.3. It 

distinct concretions and crystallized. Pri- melts into a blackish slag. Its constituents 

mitive figures a pyramid of 136° 38' and are, silica 36.75, alumina 34.5, magnesia 

62° 56'. The secondary forms are, a rec- 0.25, oxide of iron 21, potash 6, and a trace 

tang^lar four-sided prism, acuminated or of manganese. — Klaproth. It exhibits the 

truncated. Lateral planes deeply longitu- same electric properties as tourmaline. It 

dinally streaked. Resinous, pearly. Cleav- occurs imbedded in granite, gneiss, &c. in 

age double. Fracture fine grained uneven. Perthshire, Banffshire, Cornwall, &c.* 

Translucent. As hard as apatite. Easily * Schorl (Blue). A variety of Haiiy- 

frangible. Sp. gr. 2.5 to 2.8. Green sea- ne.* 

polite becomes white before the blow-pipe, •Schorl (Red and Titanitic). 

and melts into a white glass. Its consti- Rulile.* 

Vol. II. 54 
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* 8eaomLiTC> m* Schoelovs ToVaz. whicli it eondenied in the form of a cinaa* 
Pyerdie of Werner. Colour, strmw-yellow. bar-red powder, yielding a species of flow* 
Massive, composed of parallel prismatic ers, as happens to sulphur in the same or- 
concretions, and crystallized in long six- cumstances. The characteristic smell of 
sided prisms. Glistening, resinous. Frac- horse-radish is not perceiyed, till the heat 
ture, small conchoidal. Translucent on the becomes great enough to occasion ozidm* 
edges. Nearly as hard as common topaa. i on. 

Brittle. Sp. gr. 3.53. Infusible. Becomes Selenium is not a good conductor of 

electric by heating. Its constituents are, heat We can easily hold it between the 

alumina 51, silica 38.43, fluoric acid 8.84. fingers, and melt it *t the distance of one 

— jBerxefitt*. It occurs at Altenburg in Sax- or two lines from the fingers, without per- 

ony, in a rock of quartz and mica, in por- ceiving that it becomes hot. It is abo a 

pbyry.* non-conductor of electricity. On the other 

• SzLENiuM. A new elementary body, b*nd, M. Berzelius was not able to render 
extracted by M. Berzelius from the pyrites it electric by friction. It is not hard; th« 
of Fahlun, which, from its chemical pro- knife scratches it easily. It is brittle lika 
perties, he places between sulphur and tel- glass, and is easily reduced to powder. Its 
lurium, though it has more properties in sp. gr. is between 4.3 and 4.32. 

common with the former than with the lat* The affinity of selenium for oxygen is not 

ter substance. It was obtained in exceed- rery great. If weiieat it in the air, with- 

ingly small quantity from a large portion of out touching it with a burning body, it ia 

pyrites. For the mode of extraction I must usually Tolatilized without alteration; but 

refer to his long and elaborate papers, if it ia touched by flame, its edges assume 

translated from the Annales de Chimie et a fine sky-blue colour, and it is rolatilized 

Physique, ix. et 9eq, into the Annals of Phi- with a strong smell of horse-radish. The 

losophy, for June, August, October, and odorous substance is a gaseous oxide of ae- 

December 1819, and January 1820. lenium, which, however, has not been ob« 

When selenium, afler being fused, be- tained in an insulated state, but only mixed 

comes solid, its surface assumes a metallic with atmospherical air. If we heat seleni- 

brilliancy of a very deep brown colour, re- um in a close phial filled with common air, 

aembling polished hxmatites. Its fracture till the greatest part of it is evaporated, 

is conchoidal, vitreous, of the colour of the air of the phial acquires the odour of 

lead, and perfectly metallic. The powder oxide of selenium in a very high deg^e. 

of selenium has a deep red colour, but it If we wash the air with pure water, the li- 

sticks together readily when pounded, and quid acquires the odour of the gas; but as 

then assumes a gray colour and a smooth there are always formed traces of selenic 

surface, as happens to antimony and bis- ^ acid, this water acquires the property of 

muth. In very thin coats, selenium is trans- ' reddening litmus paper feebly, and of be- 

parent, with a ruby-red colour. AVhen coming muddy when mixed with sulphu- 

heated it soflens; and at* 212* it is semi- retted hydrogen gas. Selenic oxide gas is 

liquid, and melts completely at a tempera- but very little soluble in water, and does 

ture a few degrees higher. During its not communicate any taste to it. 

cooling it retains for a long time a soft and If we heat selenium in a large flask filled 

semi-fluid state. Like Spanish wax, it may with oxygen g^, it evaporates without 

be kneaded between the fingers, and drawn combustion, and the gas assumes the odour 

out into long threads, which have a great of selenic oxide, just as would-have hap- 

deal of elasticity, and ip whTch we easily pened, if the sublimation had taken place 

perceive the transparency, when they are in common air; but if we heat the selenium 

flat and thin. These threads, viewed by in a glass ball of an inch diameter, in which 

transmitted light, are red; but, by reflected it has not room to volatilize and disperse; 

light, they are gray, and have the metallic and if we allow a current of oxygen gaa to 

lustre. pass through this ball, the selenium takes 

When selenium is heated in a retort, it fire, just when it begins to boil, and burns 

begins to boil at a temperature below that with a feeble flame, white towards the 

of a red heat. It assumes the form of a base, but green or greenish-blue at the 

dark yellow vapour, which, however, is not summit, or towards the upper edge. The 

so intense as that of the vapour of sulphur ; oxygen gas is absorbed, and selenic acid 

but it is more intense than chlorine gas. is sublimed into the cold parts of the appa- 

The vapour condenses in the neck of the ratus. The selenium is completely ccmsu- 

retort, and forms black drops, which unite med without any residue. The excess of 
into larger drops, as in the distillation of oxygen gas usually assumes the odour of 

mercury. selenic oxide. Selenic acid is in the form 

If we heat selenium in the air, or in ves- of very long four-sided needles. It seems 

sels so large, that the vapour may be con- to be most readily formed by the action 

densed by the cold air, a red smoke is of nitro-muriatic acid on selenium. The 

formed, whi#h has noj^srticolar smell, and selenic acid does not melt with heat; but 



it diminishes a little in bulk at the hottest mgbtous marl. From these septaria are 
place, and then assumes the gaseous form, manufactured that excellent material for 
It absorbs- a little moisture from the air, so building under water, known by the name 
that the crystals adhere to each other, but of Parker's or Roman cement.— Jiafisecon.* 
tiicy do not deliquesce. It has a pure acid • Serosxty. See Blood.* 
Usee, which leaves a slightly burning sen. • Serpbntine; common and precious, 
•ation on the tongue. It is very soluble in 1. Conman. Colour green, of various 
cold water, and dissolves in almost every shades. Massive. Dull. Fracture, small 
proportion in boiling water. M. BerzeHus and fine splintery. Translucent on the 
infers the composition of selenic acid, from «dges. Soft, and scratched by calcareous 
several experiments, to be, gpar. Sectile. Difficultly frangible. Feels 
Selenium, 71.261 100.00 1 prime 496 somewhat greasy. Sp. gr. 2.4 to 2.6. Some 
Oxy^n, 28.739 40.33 2 primes 2.00 varieties are magnetic. Its constituents 
If mto a solution of selemc acid in muri- are, silica 32, magnesia 37.24, alumina 0.5, 
«tic acid, we introduce a piece of zinc or of Hme 10.6, iron 0.66: volatile matter and 
polished iron, the metal Immediately as- carbonic acid 14.16.— J5B««^er. John and 
sumes the colour of copper, and the sele- Rose give 10.5 of water in it. It occurs in 
nium is graduaUy precipitated in the form various mountains. It is found in Unst and 
of red, or brown or blackish flocks, accord- Fetlar in Shetland; at Portsoy; between 
ing as the temperature is more or less ele. Ballantrae and Girvan; in Cornwall ; and in 
vated. When seleniate of potash is heated the county of Donegal, 
with muriate of ammonia, selenium is ob^ 2. Predoui terpentine. Of this there are 
tained by the deoudating property of the two kinds, the splintery and conchoidal. 
ammonia ; but in this case we always lose q. Splintery. Colour dark leek-green. 
a small quantity of selenium, which comes Massive. Feebly glimmering. Fracture 
over with the water in the form of an acid, coarse splintery. Feebly translucent. Soft. 
If we pour dilute muriatic acid on the com* gp. gr. 2.7. It occurs in Corsica, and is cut 
pound of selenium and potassium dissolved into snuff-boxes, &c. 
in water, seleniuretted hydrogen gas is 5. Cenchoidal, Colour leek-green. Mas- 
evolved. Water impregnated with it preci- sive and disseminated. Glistening, resin- 
pitates all the metallic solutions, even those ©us. Fracture flat conchoidal. Translu- 
of iron and zinc, when they are neutral, cent. Semi-hard. Sp. gr. 2.6. Its consti- 
Sulphur, phosphorus, the earths, and the tuents are, silica 42.5, magnesia 38.63, lime 
metals combine with selenium, forming se- 0.25, alumina 1, oxide of iron 1 5, oxide of 
leniurets. Selemc acid neutralizes the ba- manganese 0.62, oxide of chrome 0.25, wa- 
ges. Selenium has been recently found in ter 15.2.^JbAn. It occurs with foliated gra- 
two minerals, one is from Skrickerum, in nular limestone in beds subordinate to 
the parish of Tryserum in Smoland.* gneiss, mica-sUte, &c. It is found at Port- 

* Scoria. A variety of epidote.* soy, in Banffshire } in the Shetland Isknds, 

* Ska Froth. Meertchaufn.* and in the Island of Holyhead. It receives 
SsaSalt. Muriate of soda. See Acin a finer polish than common serpentine.^ 

(Muriatic), and Salt. • Serum. See Bloop and Milk.* 

* Sea Wax. Maltha, a white, solid, tid« * Shale. Slme^lay and bitumnoue 
lowy looking fusible substance, soluble in elate'Clatf.* 

alcohol, found on the Baikal Lake in Sibe- Shells. Marine shells may be divided, 

ria.* as Mr. Hatchett observes, into two kinds: 

* See Acic Acid. See Acid (Sebacic).* Those that have a porcellanous aspect, 
Sebate. a neutral compound of sebacic with an enamelled surface, and when bro- 

acid with a base. ken are often in a slight degree of a fibrous 

Sedative Salt. Boracic acid. texture; and those that have generally, if 

Sel de Seignette. The triple tar- not always, a strong epidermis, under 

trate of potash and soda, or Rochelle salt, which is the shell, principally or entirely 

See Acid (Tart auic). composed of the substance csdled nacre, or 

* Selenite. Spany gypsum.* mother-of-pearl. 

* Seviopal. See Opal.* The porcellanous shells appear to consist 

* Septaria, or ludi helmontii, are sphe- of carbonate of lime, cemented by a very 
roidal concretions that vai*y from a few small portion of animal gluten. This ani- 
inches to a foot in diameter. When broken mal gluten is more abundant in some,* how- 
in a longitudinal direction, we observe the ever, as in the patellae. 

interior of the mass intersected by a num- The mother-of-pearl shells are composed 
ber of fissures, by which it is divided into of the same substances. Thev differ, how- 
more or less regular prisms, of from 3 to 6 ever, in their structure, which is lamellar, 
or more sides, the fissures being sometimes the gluten forming their membranes, regu- 
empty, but oftener filled up with another larly alternating with strata of carbonate of 
substance, which is generally calcareous lime. In these too the gluten is mucH more 
spur. The body of the concretion is a fer* Abundant. 
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Mr. Ratchett m«dc a few experitnents mi porphyiy. In the Idand of Cypms, it aC 

land shells also, which did not exhibit any fords much copper; many of the important 

differences. But the shells of the cnisU- silver and gold mines in Hungary arc silu- 

ceous animals he found to contain more or ated in it. The 'sienite of the Forest of 

less phosphate of lime, though not equal Thuringia affords iron. In this country, 

in quantity to the carbonate, and hence ap- there is a fine example of sienite, in Gmllo- 

proaching to the nature of bone. Linnaeus way, where it forms a considerable povtioo 

therefore he observes was right in const- of the hill called Criffle. On the Continent, 

during the covering of the echini as crus- it occurs in the Electorate of Saxony; and 

taceous, for it contains phosphate of lime, in Upper Egypt, at the city of SycBa, in 

In the covering of some of the species rf Thebaid, at the cataracts of the Nile, 

asterias too, a little phosphate of lime oc- whence it derives its name. The Romans 

curs; but in that of others there is none, brought it from that place to Rome, for 

PAf7. Traru. architectural and statuary purposes.— 

* Shistus (Argillaceous). Clay- Jame9on.* 

glate.* *SiLicA. One of the primitive earths, 

* SiBKaiTB. Red tourmaline.* which in consequence of Sir H. Davy's re- 

* Si d er o-calci t b. Brown spar.* searches on the metallic bases of tfae aUcalis 

* SxDERUM. Bergmann's name for phos* and earths, has been recently regarded as 
•phuret of iron.* a compound of a peculiar combustible prin* 

* SiENXTE or Syenite. A compound ciple with oxygen. If we ignite powdered 
rranular aggregated rock, composed of quartz with three parts of pure potash in 
feldspar and hornblende, and sometimes a silver crucible, dissolve the fused com- 
quartz and black mica. The hornblende pound in water, add to the solution a quan- 
is the characteristic ingredient, and distin- tity of acid, equivalent to saturate tke aU 
guishes it perfectly fVom granite, with kali, and evaporate to dryness, we shall 
which it is often confounded; but the feld- obtain a fine gritty powder, which being 
spar, which is almost always red, and sel- well washed with hot water, and ig^nited, 
doro inclines to green, forms the most will leave pure silica. By passing the va* 
abundant and essential ingredient of the pour of potassium over silica in an ignited 
rock. Some varieties contain a very con* tube. Sir H. t)avy obtained a dark-coloured 
siderable portion of quartz and mica, but powder, which apparently contuned sili- 
little hornblende. This is particularly the con, or silicium, the basis of the earth. 
case with the Egyptian varieties, and hence Like boron and carbon, it is capable of sus- 
these are often confounded with real gra- taining a high temperature without sufier- 
nite. ing any change. Aqueous potash seems to 

As it has many points of agreement with form with it an olive-coloured solution, 

greenstone, it is necessary to compare them But as this basis is decomposed by water, 

together. Ii\ greenstone, the hornblende it was not possible to wash away tlie potash 

is usually the predominating ing^dient; in by this liquid. Berzelius and Stromeyer 

sienite, on the contrary, it is the feldspar tried to form an alloy of silicon or silicium 

that predominates. In greenstone, the feld- with iron, by exposing to the strongest 

spar is almost always g^reen, or greenish; heat of a blast furnace, a mixture of three 

here, on the contrary, it is as constantly parts of iron, 1.5 silica, and 0.66 charcoal, 

red, or reddish. Quartz and mica are very It was in the state of fused globules. These, 

rare in greenstone, and in inconsiderable freed from the charcoal, were white and 

quantity; whereas they are rather frequent ductile, and their solution in muriatic acid 

in sienite. Lastly, greenstone commonly evolved more hydrogen than an equal 

contains iron pyrites, tfhich never occurs weight of iron. The sp. g^vity of the 

in sienite. alloy was from 67 to 7.3, while that of the 

It has either a simple granular base, or iron used was 7.8285. From Mr. Mushet*s 
it is granular porphyritic; and then it is experiments, however, as well as from the 
denominated porphyritic sienite. When constitution of plumbago, we know that 
the parts of the granular base are so minute carbon will combine wi3i iron in very con. 
as to be distinguished witii diificulty, and siderable proportions, and that in certain 
it contains imbedded in it large crystals of quantities, it can give it a whitish colour 
feldspar, the rock is termed sienite-por- and inferior density. Nothing definitive 
phyry. It is sometimes unstratified, some- therefore can be inferred from these expe- 
times very distinctly stratified. It some- riments. See iron. 
times shows a tendency to the columnar Sir H. Davy found, that more than three 
structure. > It contains no foreign beds. It parts of potassium were required to de- 
occurs in unconformable and overlying compose one part of silica. Hence we 
stratification, over granite, gneiss, mica- might infer, that 100 parts of silica contain 
slate, and clay-slate, and is pretty continu- about 60 of oxygen. In this case, the prime 
ous, and covers most of the primitive equivalent of silicon, or silicium, would be 
rocks. It is equaUy metalliferoua with 1.5, and that of siUoa Z5; but lit^e emi^ 
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d«nee can* at present be reposed in such 
dcdocdotis. 

- ** When iron," says Sir H; Davy, ** is 
•negatively electrified, and fused by the 
Tohaic battery in ccHitact with hydrate of 
siiica, the metalline globule procured con- 
•taina a matter which affords silex during 
its Boltttion; and when potassium is brought 
in contact with silica ignited to whiteness, 
-a compound is formed, consisting of silica 
and potassa; and black particles, not unlike 
•plumbago, are fbund diffused through the 
•compound. From some experiments I 
-made, I am inclined to believe, that these 
particles are conductors of electricity; they 
iiavie little action upon water, unless it con- 
•tain acid, when they slowly dissolve in it 
"with eflTervescence; they bum when strong- 
ly heated, and become converted into a 
irhite substanee, having the characters of 
«iUca; so that there can be little dOubt, both 
from analysis and synthesis, of the nature 
^f silica.^ Elemenit, p. 363. 

I have already mentioned in treating of 

<«ar1Jis, that Mr. Smithson had ingeniously 

-siig^sted, that silica might be viewed in 

many mineral compounds as acting .the 

part of an acid. This however is a vague 



analogy, and cannot justify us in ranking 
ailica with acid bodies. 

' When obtuned by the process first de* 
scribed; it is a white powder, whose finest 
particles have a harsh and gritty feel. Its 
sp. gr. is 2.66. It. is fusible only by the hy- 
droxygen blow-pipe. The saline menstru- 
um, formed by neutralizing its alkaline so- 
lution with an acid, is capable of holding it 
dissolved, though silica seems by experi- 
ment to be insoluble in water. Yet in the 
water of the Geyser spring, a portion of 
silica seems to remain dissolved, though 
the quantity of alkali present appears in- 
adequate to the effect. Silica exists nearly 
pure in transparent quartz or rock crystal. 
It forms also the chief constituent of flints. 
By leaving a solution of silica in fluorie 
acid, or in aqueous potash, undisturbed 
for a long time, crystals of this earth have 
been ob&ined. The solution in alkaline 
lixivia is^ called Hgnor nlicum. Glass is a 
compound of a similar nature, in which the 
proportion of silica is much gpreater. 

Mr. Kirwan mademany experiments on 
the mutual actions of silica and the other 
eardis, at high degfrees of beat. The fol- 
lowing are some of his results: 



80 silica, *> 
20 barytes, 5 
^5 silica, "> 
25 barytes, 3 
66 silica, 7 
33 barytes, 3 
50 silica, 5 
50 barytes, y 
20 silica, 7 
80 barytes, 3 
35 silica, 5 
75 barytes, 3 
S3 silica, > 
66 barytes, 3 



Heat, 



Effects, 



ISO** Wcdg. A white brittle mass. 



150 
150 
148 
148 
150 

V 

150 



A brittle hard mass, semi-transparent at the edges. 
Melted into a hard somewhat porous porcelain. 

A hard mass, not melted. 

The edges were melted into a pale greenish mat- 
ter, between a porcelain and enamel. 

Melted into a somewhat porous porcelain mass. 

Melted into a yellowish and partly greyish white 
porous porcelain. 



When the barytes exceeds the silica in 
the proportion of three to one, the fused 
paass is soluble in acids, — a circumstance 
recently applied with great advantage in 
the analysis of minerals which contain al- 
ludine matter. 



The habitudes of strontian with silica are 
nearly the ^ame. as those of barytes. Lime- 
water added to the liquor silicum, occasions 
a precipitate, which is a compound of the 
two earths. The following are Mr. Kir- 
wan's results in the dry way: — 



Proportiona. 

jrOlime 
50 silica 






80 lime, 1 
20 silica, 3 
20 lime, 
80 silica 



.} 



Beat. 

150» Wedg. 

156 
156 



Ejfecte. 
Melted into a mass of a white colour, semi-transparent 
at the edges, and striking fire, though feebly, with steel: 
it was intermediate between porcelain and enamel. 

A yellowish-white loose powder. 
Not melted: formed a brittle mass. 



When exposed to the highest possible quid and dry way. The latter compound 

heat, magnesia and silica, in equal parts, constitutes porcelain and pottery-ware* 

melt into a white enameL Equal parts of lime, magnesia, and sili- 

Silica and aluouna unite both in tiie li- €a» ineh« ajpoordiDg to Aohwd, into a gnen 
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iih-cokmred f lass, hard enough to strike a pkte of gold* aire found to be tMret in 

lire with steel. When die magnesia ex- the metallic state. It has likewise been 

ceeds either of the other two ingredients, partly oxidized by twenty suooessiTe ex« 

the mixture is infusible; when the silica posures to the heat of the porcelain fdr- 

exceeds, the only fusible proportions were^ nace at Sevres. By ^aing a strong eleo 

3 silica, 2 lime, 1 magnesia; and when the trie shock through a silver wire, it may 

lime is in excess, the mixture usually melts be converted into a black oxide; and by a 

in a strong heat. With mixtures of lime, powerful galvanic battery, silver leaf may 

alumina, and silica, a fusible compound is be made to bum with a beautiful neen 

usually obtuned when the lime predomi- li^t Lavoisier oxidised it by the blow« 

nates. The only refractory proportions pipe and oxygen gas; and a fine silver wire 

were, bums in the kindled united stream of ox3r- 

Lime, 3 3 J^n and hydrogen gases. The air altera 

Silica, 11 It very little, though it is disposed to ob« 

Alumina* 2 2 tain a thin purple or black coating from 

Excess of silica gives a glass or porce- the sulphurous vapours, which are emitted 

lain, but excess of alumina will not furnish i^m animal substances, dndns, or putre* 

a glass. fyiog matters. This coating, after a long 

When in mixtures of magnesia, silica, series of years, has been observed to 

and alumina, the first is in excess, no fu- scale off from images of silver exposed in 

sion takes place at 150*; when th^ second churches; and was found, on examination, 

exceeds, a porcelain may be fomftd, and 3 to consist of silver united with sulphur, 

parts of silica, 2 magnesia, and 1 alumina, * There seems to be only I oxide of sil- 

form a glass. From Achard's experiments ver, which is formed either by intense igni- 

it would appear, that a glass nuiy be pro- tion in an open vessel, when an olive<«o- 

dueed by exposing to a strong heat, equal loured |^lasB is obtained; or by adding a so- 

parts of alumina, silica, lime, and mag« lutionof caustic barytes to one of nitrate of 

nesia. silver, and heating the precipitate to dull 

Other proportions gave fusible mixtures, redness. Sir H. Davy found that 100 of 

provided the silica was in excess. silver combine with 7.3 of oxygen in the 

The mineral sommite, or nephelin, con- above oxide; and if we suppose it to consist 
fists, according to Yauquelin, of 49 alumi- of a prime equivalent of each constituent, 
na -f- 46 silica. If we suppose it to con- we shall have 13.7 for the prime of silver, 
sist of a prime equivalent or atom of each Silver leaf burned by a voltaic battery, af- 
constituent, then that of silica would be 3; fords the same olive-coloured oxide, 
for 49 : 3.2 :; 46 : 3. But if we take Vau- Silver combines with chlorine, when the 
quelin's analysis of euclase for the same metal is heated in contact with the gas. 
purpose, we have the proportion of silica This chloride is, however, usually prepared 
to that of alumina as 35 to 22. Hence, 22 b^ adding muriatic acid or a muriate, to 
: 3.2 :: 35 : 5.09, the prime equivalent of nitrate of silver. It has been long known 
silica, which is not reconcileable to the by the name of /tmo-eohifa or hmti-^ntperf 
above number, though it agrees with that because though a white powder, as it falls 
deduced from Sir H. Davy's experiments down from the nitrate solution, it fuses at 
on silicon. 1 give these examples to show a moderate heat, and forms a homy look- 
how unprofitable such atomical determina- ing substance when it cools. It consists of 
tiotts are. See Iron, and Acii> (Fluo- 13.7 silver »}- 4.5 chlorine. 
silicic).* The sulphuret of silver is a brittle sub- 

S|LK. See Bleaching.. stance, of a black colour and metallic lus- 

SiLVAN. Tellurium; so called by Wer- tre. It is formed by heating to redness 

ner. thin plates of silver stratified with sulphur. 

SiLvxR ill the wlutest of all metals, con- It consists of 13.7 silver + 2 sulphur, 
siderably harder than gold) very ductile Fulminating silver is formed by pouring 
and malleable, but less malleable than lime-water into the pure nitrate, and filter- 
gold; for the continuity of its parts begins ing^ washing the precipitate,- and then di- 
to break when it is hammered out into gesting on it liquid ammonia in a little open 
leaves of about the hundred and sixty capsule. In 12 hours, the ammonia must 
thousandth of an inch thick, which is more be cautiously decanted from the black pow- 
than one-third thicker than gold leaf; in der, which is to be dried in minute por- 
this state it does not transmit the light, tions, and with extreme circumspection, on 
Its specific gravity is from 10.4 to tO.5. It bits of filtering paper or card. If struck, 
ignites before melting, and requires a in even its qioist state, with a hard body, 
strong heat to fuse it. The heat of com- it explodes; and if in any quantity, when 
mon furnaces is insufiicient to oxidise it; dry, the fulmination is treniendous. The 
but the heat of the most powerful faruming decanted ammonia, oh being gently heated, 
lenses vitrifies a portion of it, and causes effervesces, from disengagemeojt of azote. 
H to enit fames; wlucb, when received on |md amidl crystals appear in it when it 
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cools. Theie possess a still more formi-. nitric add driTen off from nitrate of silvee 

dable power of detonation, and can scarce* is decomposed, the products being oxygen 

ly bear toucl^Dg, even under the liquids and nitrogen. 

It seems to be a compound either of oxide The sulphate of silver, which is formed 

of silver and ammonia, or of the oxide and by pouring sulphuric acid into the nitric 

azote. The latter is probably its true con** solution of silver, is sparingly soluble in 

stitution, like the explosive iodide and water; and on this account forms crystals, 

chloride. The sudden extrication of the which are so small, that they compose a 

condensed gas, is the cause of the detona- white powder. The muriatic acid precipi- 

tion. tates from nitric acid the saline Qompound 

Id the 8th number of the Journal of called lunacomea, or horn -silver; which 
Science, Mr. Farraday has described some has been so distinguished, because, when 
es^riments which seem to show that there melted and cooled^ it forms a semi-trans- 
is a protoxide of silver containing about parent and partly flexible mass, resembling 
two-Uiirds the quantity of oxygen found in horn. It is supposed that a preparation of 
the common oxide, by precipitation from this kind has given rise to the accounts of 
the nitrate. He procures it by leaving an malleable glass. This effect takes place 
ammoniacal solution of oxide of silver ex- with aqua regia, which acts strongly on 
posed to the air. A succession of brilliant silver, but precipitates it in the form of 
pellicles is obtained, which are the protox- muriate, as fast as it is dissolved. 
ide. Experiments of this nature must be If any salt with base of alkali, contain* 
made cautiously, lest fulminating com* ing the muriatic, acid, be added to the ni« 
pounds should accidentally be produced.* trie solution of silver, the same effect takes 

Silver is soluble in the sulphuric acid place by double affinity; the alkaline base 

when concentrated and boiling, and the uniting with the nitric acid, and the silver 

metal in a state of division. fiidling down in combination with the mu« 

The muriatic acid does not act upon it, riatic acid, 
but the nitric add, if somewhat diluted. Since the muriatic add throws down only 

dissolves it with gneat rapidity, and with silver, lpad,and mercury, and the two latter 

a plentiful disengagement of nitrous gas; of these are not present in silver that has 

which, during its extrication, gives a blue passed cupeliation, though a small quan- 

or g^en colour to the acid, that entirely tity of copper may elude the scorification 

disappears if the silver made use of be in that process, the silver which may be 

pure. If it contain copper, the solution re- revived from its muriate is purer than can 

mains greenish; and if the acid contain readily be obtained by any other means, 

either sulphuric or muriatic acid, these When the salt is exposed to a low red 

combine with a pordon of the silver, and heat, its add is not expelled; and a greater 

form scarcely soluble compounds, which heat causes the whole concrete either to 

fall to the bottom. If the silver contain rise in fumes, or to pass through the pores 

gold, this metal separates in blackish-co- of the vessel. To reduce it, therefore, it 

loured flocks. is necessary that it should be triturated 

The nitric add dissolves more than half with its own wdght of fixed alkali, and a 
its weight of silver; and the solution is little water, and the wholcv afterwards ex- 
very caustic, that is to say, it destroys and posed to heat in a crucible, the bottom of 
corrodes animal substances very power- which is covered wi€h soda; the mass of 
fully. muriate of silver being likewise covered 

The solution of silver, when fully satu- with the same substance. In this way the 

rated, deposites thin crystals as it cools, acid will be separated from the silver, 

and also by evaporation. These are called which is reduced to its metallic state, 
lunar nitre, or nitrate of silver. A gentle As the precipitate of muriate of silver is 

heat is sufficient to fuse them, and drive very perceptible, the nitric solution of sil- 

off their water of crystallization. In this ver is used as a test of the presence of mu- 

situation, the nitrate, or rather sub-nitrate, riatic acid in waters; for a drop of the so- 

for the heat drives off part of the acid, is lution poured into such waters will cause a 

of a black colour, may be cast into small very evident doudiness. The solution of 

sticks in a mould, and then forms the lapis silver is also used by assayers to purify the 

infemalis, or lunar caustic used in surgery, nitric acid from any admixture of muriatic 

A stronger heat decomposes nitrate of sil- acid. In this state they call it precipitated 

▼er, the acid flying off, and the silver re- aquafortis. 

maining pure. It is obvious that, for the M. Chenevtx found, that a chlorate of 

purpose of forming the lunar causticj it is silver may be formed, by passing a current 

not necessary to suffer the salt to crystal- of chlorine through water in which oxide 

lize, but that it msy be made by evapora- of silver is suspended; or by digesting phos- 

ting the solution of silver at once to dry- phate of silver with h3rperoxymnriate of 

ness; and as soon as the salt is fused, and alumina. It requires only two parts of hot 

ceases to boil, it may be poured out. The water for its solution, and this affords, on 
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AooUaffi small white, o|MU}iie« rhomboidat excited by the mixtare, which is to be maAe 

erystau. It is likewise somewhat soluble gradually, soon occasions a considerable 

in alcohoL Half a grain, mVzedwith half ebullition, and the powder immediately pre- 

as much sulphur^ and struck or rubbed, cipitates. 

detonates with a loud report and a Tivid It would be superfluous to remind the 

flash. chemist, that the mixture of alcohol with 

Compounds ofsilver with other acids are hot nitric acid is liable to occasion acci- 
best formed by precipitation from its solu- dents, and that it is consequently prudent 
tion in nitric acid; either by the acid itself, to operate on small quantities, 
or by its alkaline salts. Pbosphate of siU This powder has the following properties: 
ver is a dense white precipitate, insoluble It is white and crystalline; but the size and 
in water, but soluble in an excess of its lustre of the crystals are variable. Light 
acid. By heat it fuses into a greenish alters it a little. Heat, a blow, or long con- 
opaque glass. Carbonate ofsilver is a' white tinued friction, causes it to inflame with a 
insoluble powder, which is blackened by brisk detonation. Pressure alone, if it be 
light. The fluate and borate are equally in- not very powerful, has no efiect on it. ft 
BolublCi Distilled vinegar readily dissolves likewise detonates by the electric spark, 
the oxide ofsilver, and the solution affords It is slightly soluble in water. It has a very 
long white needles, easily crystallized. strong metallic taste. 

Tbe precipitates of silver, which Sre . Concentrated sulphuric add occasions 
formed by the addition of alkalis or earths^ it to take fire, and is thrown by it to a con- 
are all reducible by mere heat, without the siderable distance. Dilute sulphuric aclA 
addition of any combustible substance. appears to decompose it slowly. 

A detonating powder has been sold 

lately at Paris as an object of amusement, ^roeest for teparatitiff tilyer from etp^. 

It is enclosed between the folds of a card, ^ ^^' ^^''' 
cut in two lengthwise; the powder being Put the pieces of plated metal into an 
placed at one end, and the other being earthen glazed pan; pour upon them some 
notched, that it may be distinguished. If acid liquor, which may be in the propor- 
it be taken by the notched end, and the tion or eight or ten pounds of sulphuric 
other be held over the flame of a candlcj acid to one pound of nitre; stir them about^ 
it soon detonates, with a sharp sound, and that the surfaces may be frequently ex- 
violent flame. Tbe card t^ torn, and changed posed to fresh liquor, and assist the action 
brown; and the part in contact with the by & gentle heat from 100° to 200° of Fah- 
composition is covered with a slight me- renheit's scale. When the liquor is nearly 
tallic coating, of a grayish-white colour. saturated, the silver is to be precipitated 

This compound, which M. Descotills calls from it by common salt, which forms a mu- 

detonating silver^to distinguish it from the riate of silver, easily reducible by melting 

fhlminating silver of M. Bertbollet, mav be it in a cirucible with a sufficient quantity 

made by dissolving silver in pure nitric of potash; and lastly, bv refining the melted 

acid, and pouring into the solution, while silver if necessary, with a little nitre thrown 

it is going on, a sufficient quantity of rec- upon it. In this manner the silver will be 

tified alcohol: or by adding alcohol to a m- obtained sufficiently pure, and the copper 

trie solution of silver with considerable will remain unchanged. Otherwise, the 

excess of acid. silver may be precipitated in its metallic 

In the first case, the nitric acid, into which state, by adding to the solution of silver a 

tile silver is put, mast be heated gently, few of the pieces of copper, and a sufficient 

till the solution commences, that is, till the quantity ot water to enable the liquor to act 

first bubbles begin to appear. It is then to upon the copper. 

be removed from the fire, and a sufficient Mr. Andrew Thomson, of Banchory, has 
quantity of alcohol to be added immedi- recommended the following method of pu- 
ately, to prevent the evolution of any ni- rifying silver, which he observes is equally 
trous vapours. The mixture of the two li- applicable to gold. The impure silver is 
quors occasions an extrication of heat; the to be flatted out to the thinness of a shil- 
effervescence quickly recommences, with- ling, coiled up spirally, and put into a cro- 
out any nitrous gas being disengaged; and cible, the bottom of which is covered with 
it gradually increases, emitting at the same black oxide of manganese. More of this 
time a strong smell of i^itric ether. In a oxide is then to be added, till the silver is 
short time the liquor becomes turbid, .and completely covered, and all the spaces be- 
a very heavy, white, ci^staUine powder tween the coils filled. A cover is then to 
falls down, which must be separated, when be luted on, with a small hole for the es- 
it ceases to increase, and washed several cape of the gas; and after it has been ex- 
times with small quantities of water. posed to a heat sufficient to melt silver for 

Ifa very acid solution ofsilver previously about a quarter of an hour, the whole of 

made be employed, it must be heated gent- the alloy will be oxidized. The contents 

ly, and the alcohol then added. The heat of this crucible are then to be poured into 
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« larger, 4nto which about three times as preierre it for use in a g^Iass bottle with a 
much powdered green glass has been pre- ground stopper. When this preparation 
viously put; a cover luted on as before, to is to be used, the quantity of one ounce is 
prerent the access of any inflammable mat- put into a phial, and the size of a pea of 
tcr; and the crucible exposed to a heat suffi- amalgam of gold, or silver, as soft as but- 
ciently strong to melt the glass very fluid, ter, is to be added; after which the vessel 
On cooling and breaking the crucible, the must be left at rest. Soon afterwards small 
silver will be found reduced at the bottom, filaments appear to issue out of the ball 
and perfectly pure. of amalgam, which quickly increase, and 

f A piece of silver coin, being dissolved shoot out branches in the form of shrubs, 
in nitric acid, and left upon a warm stove. Silver unites with gold by fusion, and 
crystals were found in the vessel on the formsapalealloy, as has been already men - 
next morning. These, when dissolved in tioned in treating of that metal. With pla- 
pure water, formed a colourless solution, tina it forms a bird mixture, rather yel- 
mnd gave no trace of copper on adding li- lower than silver itself, and of difficult fu< 
quid ammonia. I infer, that crystallization ^[^^^ "^be two metals do not unite well, 
may prove an eligible mode of procuring Silver melted with one-tenth part of crude 
A pure nitrate, and of course lunar caustic pistina, from which the ierruginous parti- 
or pure silver.f cles had been separated by a strong mag- 

Sulphur combines very easily with silver, n^t, could not be rendered clear of 8ca« 
jf thin pbites, imbedded in it, be exposed brous parts, though it was repeatedly 
to A heat sufficient to melt the sulphur, fused, poured out, and laminated between 
The sulphuret is of a deep violet colour, rollers. It was then fused, and suflered 
approaching to black, with a degree of me- to cool in the crucible, but with no better 
taUic lustre, opaque, brittle, and soft. It success. After It had been formed, by 
is more fusible than silver, and this in pro- rolling and hammering, into a spoon for 
portion to the quantity of sulphur combined blow.pipe experiments, it was exposed to 
with it A strong heat expels part of the ^ ^^^ red heat, and became rough, and 
sulphur. blistered over its whole surface. The 

Sulphuretted hydrogen soon tarnishes quantities were one hundred grains of sil- 
the surface of polished silver, and forms on ^^r, and ten grains of platina. Nitre was 
it A thin layer of sulphuret added di^ring the fusions. 

The alkaline sulphurets combine with it Silver very readily combines with mer- 
by heat, and form a compound soluble in eury. A very sensible degree of heat is 
water. Acids precipitate sulphuret of sil- produced, when silver leaf and mercury 
ver from this solution. are kneaded together in the palm of the 

^ Phosphorus, left in a nitric solution of hand. With lead it forms a soft mass, less 
silver, becomes covered with the metal in sonorous than pure silver. With copper it 
A dendritic form. By boiling, this becomes becomes harder and more sonorous, at the 
first white, then a light black mass, and is *^^^ time that it remains sufficiently duc- 
ultimately converted into a light brown tile: this mixture is used in the British 
pbosphuret The best method of forming coinage. 12^ parts of silver, slloyed with 
a pbosphuret of silver is Pelletier*8, which one of copper, form^the compound called 
consists in mixing phosphoric acid ^and standard silver. The mixture of silver and 
charcoal with the metal, and exposing the iron has been little examined. With tin it 
mixture to heat. forms a compound, which, like that of gold 

Most metallic substances precipitate sil- with the same metal, has been said to be 
rer in tbe metallic state from its solution, brittle, however small the proportion; 
The assayers make use of copper to sepa-* though there is probably as little founda- 
rate the silver from the nitric acid used in tion for the assertion in the one case as in 
the process of parting. The precipitate the other. With bismuth, arsenic, zinc, 
of silver by mercury is very slow, and pro- and antimony, it forms brittle compounds, 
duces a peculiar symmetrical arrangement. It does not unite with nickel. The com- 
called the tree of Diana. In this, as in all pound of silver and tungsten, in the pro- 
precipitations, the peculiar form may be portion of two of the former to one of the 
affected by a variety of concomitant cir- latter, was extended under tbe hammer 
cumstances; for which reason one process during a few strokes; but afterwards split 
usually succeeds better than another. in pieces. See Iron. 

Make an amalgam, without beat, of four The xises of silver are well known : it is 
drachms of leaf silver with two drachms chiefly applied to the forming of various 
of mercury. Dissolve the amalgam in four utensils for domestic use, and as the me- 
ounces, or a sufficient quantity of pure ni- dium of exchange in money. Its disposi- 
tric acid of a moderate strength; dilute tion to assume a black colour by tarnish- 
this solution in about a pound and a half ing, and its softness, appear to be the chief 
of distilled water; atntate the mixture, and objection to its use in the construction of 
Vol. 11. 55 
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gradtiatedinstrumeiitA for astronomical and a cheap ulverinff is oaed for this jmrpotfe 
other purposes, in which a good white as foHows : Half an ounce of silver that has 
metal would he a desirable acquisition, been precipitated from aquafortis by the 
The nitrate of silver, besides its great use addition of copper, common salt, and mu- 
as a caustic, has been employed as a medi- riate of ammonia, of each two ounces^ and 
cine, it is said with good success, in epi- one drachm of corrosive muriate of mer« 
leptic cases, in the dose of l-20th of a gram, cury, are triturated together, and made into 
gradually increased to l-8th, three times a paste with water; with this, copper uten- 
a-day. Dr. Cappe gave it in a dose of l-4th sils of every kind, that have been preTi« 
of a grain three times a-day, and afterward ously boiled with tartar and alum, are rub- 
four times, in what he supposed to be a case bed, after which they are made red-hot, 
of angina pectoris, in a stout man of sixty, and then polished. The intention of this 
whom he cured. He took it for three or process appears to be little more than to 
four months. Dr. Capjie imagines, that it apply the silver in a state of minute divi- 
has the effect of increasing the nervous sion to the clean surface of the copper, and 
power, by which muscular action is ex- afterward to fix it there by fusion ; and ac« 
cited. cordingly this silvering may be e^cted by 

* The frequent employment in chemical using Uie argentine precipitate here men- 
researches of nitrate of silver as a reagent tion^ with borax or mercuiy, and causing 
for combined chlorine, occasions the pro- it to adhere by fusion. , 
duction of a considerable quantity of the The dial-plates of clocks, the scales of 
chloride (muriate) of silver, which is usi;- barometers, and other similar articles are 
ally reconverted into metal by fusion with silvered by rubbing upon them a mixture of 
potash in a crucible. But, as much of the muriate of silver, sea salt, and tartar, and 
silver is lost in this way, it is better to ex- afterward careftiUy washing off the saline 
pose the following mixture to the requisite matter with water. In this operation, the 
heat: silver is precipitated from tiie muriatic 

Chloride of silver, 100 acid, which unites with part of the cop- 

Dry quicklime, 19.8 per^f surface. It is not duraUe, but may 

Powdered charcoal, 4.2 be improved by heating the article, and 

An easier method, however, is to put the repeating the operation dll the covering 
metallic chloride into a pot of clean iron or seems sufficiently thick, 
zinc, to cover it with a small quantity of The silvering of pins is effected by bml- 
water, and to add a little sulphuric or mu- ing them with tin filings and tartar, 
riatic acid. The reduction of the chloride Hollow mirrors or globes are silvered by 
of silver by the zinc or iron, is an operation an amatg^am consisting of one part by weight 
which it is curious to observe, especially of bismuth, half a part of lead, the same 
with the chloride in mass {luna cwnea). It quantity of pure tin, and two parts mer- 
begins first at the points of contacts and cury. The solid metals are to be first fti- 
speedily extends in the form of ramifica- sed together, and the mercury added when 
tions, over its whole surface, and into its the mixture is almost cold. A very gentle 
interior. Hence, in less than an hour, con- heat is sufficient to fuse this amalgam. In 
siderable pieces of horn silver are entirely this state it is poured into a clean glass 
reduced. If the mass operated on be con- globe intended to be silvered, by means of 
siderable, the temperature rises, and acce- a paper funnel which reaches to the bot- 
lerates the revivification. On the small torn. At a certain temperature it will stick 
scale artificial heat may be applied.*— .imi. to the glass, which by a proper motion may 
de Chindet July 1820. .thus be silvered completely, and Uie su- 

SiLVERiNG. There are various methods perfluous amalgam poured out. The ap- 
of giving a covering of silver or silvery as- pearance of these toys is varied by using 
pect to the surfaces of bodies. The appli- glass of different colours, such as yellow, 
cation of silver leaf is made in the same' blue, or green. 

Way as that of gold, for which see Gild- • Skorodit*. Colour leek-green. Mas- 
ZNG. sive, but generally crystallized m very short 

Copper may be silvered over by rubbing broad rectangular four-sided prisms. Frac- 
it witb the following powder : Two drachms ture uneven. Translucent. As hard as 
of tartar, the same quantity of common calcareous spar. Easily frangible. It melts 
sslt, and half a drachm of alum, are mixed before the blow-pipe, with emission of ar- 
with fifteen or twenty grains of silver pre- senical vapour, and is converted into a led- 
cipitated from nitric acid by copper. The dish-brown mass, which, when highly heat- 
surface of the copper becomes white when ed, so as to drive off all the arsenic, be 
rubbed with this powder, which may after- comes attracted bv the magnet. It is an ar- 
Ward be brushed off and polished with lea- seniate of iron, without copper. It occurs 
^^^' in quartz and homstone, in primitive rocks. 

The saddlers and harness-makers cover in the Schneeberg mining district in Saxo- 
thcir wares with tin for ordinary uses; but ny.* 
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* 81.ATX (Adhksits). SeeCLAT.* ashei tbereon* (wmie have proper damp. 

* Slatb Clay. See Clay.* era), when the whole will boil at leisure. 

* Slats Coal. See Coal.* As the caustic alkali immediately unites 

* Slats Spar, or ScHxsrss Spas. A to the tallow, there is no occasion for long 
Bub-apecies of limestone.* boiling^; about two or three hours will be 

* Slickbnsxdss. The specular variety long enough. The fire may then be drawn, 
of Galena, so called in Derbyshire. It ex- and the pan allowed to stand for four or 
presses the smoothness of its surface. It six hours, when the weak ley may be pump- 
occurs lining the walla of very narrow rents, ed off, and fresh added for a second boil. 
It has a most remarkable proper^, that It may be necessary to mention, that when 
when the rock in which it is contained is the pan is wished to be cranned, or pump- 
ttruck with a hammer, a crackling noise is ed off sooner, a few pails of cold ley must 
heard^ which is generally followed by an be thrown in, a little after the fire is drawn. 
explosion of the rock, in the direction and Set the fire again for the second boil, and 
neighbourhood of the vein. The cause of when properly a-boil, two or ijbree hours 
this singular efiect has not been satisfacto- may be sufficient at any one time to conti- 
rily explained.— /am««on.* nue the boil. The streng^ of the ley is 

Smalt. See Zaffrb. oflen gone before this period arrives. A 

* Sif ASACDiTB. Diallag^.* short experience, however, with attention, 
Sm ASAODus. See Cmerald. will perfectly inform an^ sagacious person 
Soap. Macquer gives us the following with regard to this particular. 

process for oil soap: One part of quicklime The boilings to be thus continued day 

and two parts of good Spanish soda, are afler day, until the soap becomes thick, and 

boUed together during a short time, with of a strong consistence. Take then a little 

twelve times as much water, in an iron cal- upon the forefing^er, and afler letting it cool 

dron. This lixivium is to be filtered, and a few seconds, press it with the thumb. If 

evaporated by heat, till a phial, which is it squeeze into a thin hard scale, the soap 

capable of containing an ounce of water, is fit or ready for finishing : if otherwise it 

shall contain an ounce and three-eighths of appear greasy, and stick to the finger, and 

this concentrated lixivium. One part of of a aoh consistence, more ley must be add- 

this lixivium is to be mixed with two parts ed; and if this does not harden it, another 

of oil of olives, or of sweet almonds, in a boil must be g^ven. But, in consequence 

glass or stoneware vessel. The mixture is of the former scaly appearance, give the 

to be stirred from time to time with an pan a good hearty boil, and draw the fire, 

iron spatula, or with a pestle, and it soon Cool down with two or three pails of ley, 

becomes thick and white. The combina* and in about two hours thereafter pump off 

tion is gradually completed, and in seven ijbe ley; which should be done at all times 

or eight days a very white and firm soap is a" clean as possible. This done, put in six 

obtained. or eight pails of water to the boiler, (no 

For the coarser sorts of soap, cheaper ley at finishing being used), set a brisk 
oils are employed, such as oil uf nuts, lin- fire, and keep constantly stirring with hand- 
seed, hempseed, fish, &c Either of these stirrer and paddle alternately, until all is 
kinds of soap, to be good, must neither feel melted, and begins to show an appearance 
greasy nor unctuous in water, nor exhibit something like thin honey. Take now a 
any vestige of fat upon the water. It ought little from a boiling part upon the hand- 
farther to dissolve easily in water, and la- board, and observe, when held up, if any 
ther well, as likewise foe easily soluble in ley runs clearly from it. If it do, more 
alcohol. It must not become moist in the water must be put in, and the boil conti- 
air, or throw out a saline efflorescence on nued. When, upon the other hand, no ley 
its external surface. runs from the soap when held up slanting- 
For making Brown or TeUow Soap. ways upon the board, in this case too much 

Let there be weighed 10 cwt. of tallow, water has already been given. A little 

and about 3 cwt. of resin, the resin to be strong solution of salt must now be added 

broken into smidl lumps. In the first place, to open it, technically termed cutting up; or, 

put into the boiler about 150 or 200 gallons instead of salt brine, alittle strong common 

of ley, and set the fire; then add the tallow salt and water; about half a pailful may do. 

and resin. This done, the pan is said to be We come now to the most critical part of 

charged. boiling, that is, the finishing of the soap: 

A good fire may be kept up until all is and it ought to be particularly attended to, 

thoroughly melted, and the pan brought to that the soap be brought to such a state, 

boil; during which time there ought to be as, when held up upon the hand-board, the 

constant sturing with the paddle, to pre- ley does not run down from the soap, but 

vent the resin from setUing to the bottom, is seen, as it were, just ttarting from it. 

If the goods or materials in the pan appear The fire may then be drawn away, and the 

to swell up, damp the fire, which is done soap declared finished; or if palm-oil be 

by opening the furnace door, and throwing wished for making it of a beautiful colour. 



SOA SOA 

about 201bs. may be put into tbe boiler, af- sole eauae of tbe blueness, so frequently 

ter you discover, as above, the soap to be observed in this article when made and 

finished; and in about half an hour after brought to market. 

the oil is put in, the fire may be drawn, and The blue ley being pumped clean off, set 

the whole allowed to stand for forty-eight again the fire, and put into the boiler six 

hours, when it may be cast into the frames, or eight pails of water; and when the- 

In about three days, (supposing the roughly incorporated and boiled some 

frames 30 inches deep), the whole will time, try if the water run from the soap. 

cut up into bars. If it do, add water in small quantities at a 

A Chars^e for pure White Soap. time, until it is observed not to run, but. 

The boiler being made perfectly clean, as formerly mentioned for yellow soap, to 

pat in 10 cwt. of best home melted ullow, appear as just starting from the soap. In 

(no resin is used in white soap), with 200 this case after giving a good boil, and 

fallons of ley; melt down with a moderate swelling the soap up in the pan to near the 

re, as the goods now in hand are some- brim, draw away all the fire, and spread it 

thing similar to milk, exceeding apt to boil about to die away. The pan is now finish - 

over. ed, and may stand about twelve or fourteen 

Close attention, therefore, is absolutely hours; and if the quantity be large, that is, 
needful upon tlus first boil; which may be two, three, or four ton, double this time to 
continued about two hours, with a mode- stand will be much in favour of the soap, 
rate fire, when it may be drawn away, and providing always, that it can be kept very 
the pan allowed to settle about two hours, close and warm io the boiler. If any blue- 
when the ley may be drawn off. The pro- ness still appear, repeat the washing. 
cess to be observed in this soap is exactly Before casting, I would recommend the 
similar to the last operation. Two or threes frames to have a bottom and lining of 
boils a day to white soap may be given coarse cloth, for white soap only. After 
vith great ease; the ley sooner subsiding all is cast into the frames, let it be well 
in the boiler than with yellow soap, and stirred, or crutched; and it is very proper, 
can be cleaner pumped on. that it also be covered close up with old 

When sufficient boils have been given, sheets, bass matts, &c. upon the top of the 

and the soap is arrived at perfection, it frame and soap, and allowed to cool gra- 

vill assume an appearance something like dually, and all together, 

a curdy mass. Take then a little upon In about three or four days, (supposing, 

your fore-finger, (as before directed), and as formerly, the dip 30 inches), the cover^ 

if the same effect seem to attend it, that ings and frames may be taken ofi*, and the 

is, when pressed with the thumb it squeeze whole cut up into such size of bars as may 

into a thin, hard, clear scale, and part free- best suit the customers. 

ly from the finger, the soap is ready for fi- To give this white soap the perfume of 

nishinj^. Draw the fire, cool down with a what is commonly called Windsor soap, a 

few pails of ley, and in a short time there- little of the essential oil of caraway seeds, 

after pump clean off. mixed with a small portion of alcohol, may 

Set the fire, and add to the soap eight be incorporated with the soap when putting 

or ten pails of water, (the pail I suppose into the frame, stirring it in by little at a 

to contain about nine or ten English gal- time, so as to diffuse it throughout the 

Ions). When this is melted, and properly whole mass. 

incorporated with the soap, trjr, as former- For makiw Blaeh or Green Soft Soap, 
ly directed, if the ley run m>m it when held The pecutiar method pursued in making 
up upon the hand-board. If it do, more this soap, differs considerably firom that of 
water must be put in. If it do not run, or making hard soap. The hard has the whole 
there be no appearance of it, continue boil- of the ley totally extracted before finish- 
ing for a short while longer, and then add ing; sofl soap, on the contrary, retains the 
a pail of salt and water pretty strong, mix* whole of the ley used in the making; he- 
ed together; about one-third salt, and two- coming, with the other materials employ- 
thirds water. This will have the effect of ed, one compound body, called toft ooap, 
cutting up the pan, or separating the soap A few examples will clearly explun the 
and water completely from one another, nature and practical means made use of in 
When this is apparent, draw the fire; let it producing this very usefiil soap. 
Btand for half «^n hour, when the water will We shall now commence an operation 
pump oflT, bringing therewith most of the with a charge for what is called 
l-emaining alkaline ley of the former boil. First Crown Soft Soap, 18 Barrela. 

This I call the first washing; and if kelp The quantity of ley requisite for comple- 

ley has been used in the operation, the pro- tion of this charge will be about 400 gal- 

priety of this must be conspicuous; for the Ions; about one-third of which must be put 

water pumped off y;\\\ be of an exceeding into the boiler previous to any of the other 
4ark bottle-green pplour. The finishing of materials: afterward add, 2 cwt. 2 qrs. of 

white soap without this proeaution, is the tallow, 2 cwt 2 qrs. of hogsMard, ud 70 
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gallons of olive oil. The ley herein to be poured a\i ounce of pure ammoliia^ and the 

used is supposed to be from Hungarian and Whole well shaken together. 

English (Essex) ashes. The proportion is Soap-stowe. See Steatite. 

one of the English to eight of the Hunga- * Soda. Formerly called the mineral al' 

plan. The particular mode of proceeding ka!i, because under the name of natron it 

is this: After the ley is put in, add the tal- is found native in mineral seams or crusts. 

low, and light the fire. When all the tal- The impure commercial substance called 

low is melted, put in the oil, and draw the barilla is the incinerated aaUolu goda. Kelp, 

fire a little afterward, and allow the pan to the incinerated sea-weed, is a still coarser 

stand about two hours. Light again the article, containing seldom above 2 or 3 per 

fire, and add about 20 gallons more of the cent of real- soda, while barilla occasionally 

ley. After the pan begins to boil, add now contains 20. The crystallized carbonate of 

and then a little more ley, for the purpose soda of commerce is procured from the de- 

of preventing the soap from boiling over; composition of sulphate of soda, or muriate 

and this adding of ley is to be continued, of soda. The former is eflfccted by calci- 

until the soap is supposed to be about half nation with charcoal and chalk in a rever- 

boiled, when it will be time to try whether beratory furnace; the latter is accomplish- 

the soap has got too much or too little l6y. ed by- the addition of carbonate of potash. 

This trial is called proving, and is neces- To pfocui'e pure soda, we must boil a so- 

sary to be done several times during the lution of the pure carbonate with half its 

Ofieration, and previous to the finishing, weight of quicklime, and after subsidence 

The method of performing it is this: Pro- decant the clear ley, and evaporate in a 

▼ide a piece of glazed Dutch delft, and also clean iron or silver vessel, till the liquid 

A clear clean knife; with the knife take up flows quietly like oil. It must then be 

a piece of the soap from the pan, and if it poured out on a polished iron plate. It 

turn whitish thereon, and fall from it in concfetes into a hard white cake, which is 

short pieces upon the delft, it is then to be to be immediately broken in pieces, and 

concluded that too much ley has been put put up, while still hot, in a phial, which 

in; to rectify which, a little more oil must roust be well corked. If the carbonate of 

be added. On the contrary, if the soap soda be somewhat impure, then, after the 

want ley, it will fall from the knife in long action of lime, and subsequent concentra- 

ropy pieces; in consequence of which add tion of the ley, alcohol must be digested 

some more ley. When, however, it hap* on it, which will dissolve only the caustic 

pens to be brought to perfbction, neither pure soda, and leave the heterogeneous 

wanting more ley nor oil, but just in a right salts. By distilling off the alcohol in a sil- 

state, it will then be observed, when taken ver alembic, the alkali may then be obtain- 

upon the knife, to stand the proper colour, ed pure. 

not ropy, nor too white, but transparent. This white solid substance is, however. 

The fire may now be drawn, the soap be- not absolute soda, but a hydrate, consisting 

ing properly finished, and ought immedi- of about 100 soda -|- 28 water; or of nearly 

ately to be cast into the barrels, firkins, &c. 77 -|- 23, in 100. If a piece of this soda 

Remember always; after the second time be exposed to the air, it softens and be- 

the fire is lighted, to keep the soap boiling comes pasty; but it neVer deliquesces into 

briskly, till the pan is nearly ready, when it an oily looking liquid, as potash does. The 

ought to boil slow, until finishing, and rea; soda in fact soon becomes drier, because 

dy to cast. by absorption of carbonic acid from the air 

^ Charge fir Second Crown Soft Soap,, it passes into an effiorescent carbonate. 

280 lbs. of tallow. Soda is distinguishable from potash by sul- 
140 gallons of ley, ' phuric acid, which forms a very soluble salt 

82 gallons of whale oil. with the former, and a sparingly soluble 

Put in 100 gallons of ley^ with the tallow, one with the latter; by muriate of platina 

and light the fire. When the tallow is luid tartaric acid, which occasion precipi- 

melted, add the oil, and draw the fire. Let tates with potash salts, but not with those 

all stand for two hours. Agsun light the ef soda. 

fire, and add 20 gallons of ley. With this The basis of soda is a peculiar metal, 

the boiling is to be continued, until the called iodium, discovered by Sir H. Davy 

soapisabouthalf finished, when 10 gallons in 1807, a few days after he discovered 

more of ley are to be added. During the potassium. It may be procured in exactly 

remainder of the boiling, add, at different the same manner as potassium, by electri- 

periods, the other 10 gallons of ley, which tsl or chemical decomposition of the pure 

will completely finish the soap. See Fat. hydrate. A rather higher degree of heat. 

For eau de luce, Wiegleb directs, that in and greater voltaic power, are required to 
two drachms of the strongest alcohol be decompose soda than potash. Sodium re- 
dissolved from six to ten drops of rectified sembles potassium in many of its charac- 
oil of amber, and afterward one scruple of ters. It is as white as silver, possesses 
White soap; o ibis mixture is then to be great lustre, and is a good conductor of 



BOD SOD 

cleetridly. It enten intQ ftuioii at about raleiil of sodiam it 2.95» and that of drj 

200* Fahr., and rises in vapour at a stroni^ soda, or protoxide of sodium, 3.95; while 

red heat.. Its sp. gr. is, according to MM. the orange oxide or deutoxide is 4.05. The 

Gay-i4issac and Thenard, 0.97^, at the numbers given by M. Thenard are, for the 

temperature of 59* Fahr. In the cold, it first, 100 metal -f- 33.995. oxygen; and for 

exercises scarcely any action on. dry air, the second, 100 metal -h 67.990 oxygen, 

or oxygen. But when heated strongly in ' Another oxide is described containing 

oxygen or chlorine, it bums with great less oxygeathan soda; it is therefore a sub- 

brilliancy. Y^hen thrown upon water, it oxide. When sodium is kept for some time 

effervesces violently, but does not inflame, in a small quantity of moist air, or when 

awims on the surface, gradually diminishes sodium in excess is heated with hydrate of 

with great agitation, and renders the water soda, a dark grayish substance is formed, 

a solution of soda. It acts upon most sub- more inflammable than sodium, and which 

stances in a manner similar to potassium, affords hydrogen by its action upon water, 

but with less energy. It tarnishes in the Only one combination of sodium and 

air, but more slowly; and, like potassium, chlorine is known. This is the important 

it is best preserved under naphtha. substance common talt. It may be formed 

Sodium forms two distinct combinations directly by combustion, or by decomposing 

with oxygen; one is pure soda, whose by- any compound of chlorine by sodium. Its 

drate is above described; the other is the properties are well known, and are already 

orange oxide of sodium, observed, like the described under Acip (Muriatic). It 

preceding oxide, first by Sir H. Davy in is a non-conductor of electricity, is fusible 

1807, but of which the true nature was at a strong red heat, is volatile atia white 

pointed out in 1810, by MM. Gay-Lussac heat, and crystallizes in cubes. Sodium 

and Thenard. has a much stronger attraction for chlorine 

Pure soda may be formed by burning than for oxygen; and soda, or its hydrate^ 

sodium in a quantity of air, containing no is decomposed by chlorine, oxygen being 

more oxygen than is sufficient for its con- expelled from the first, and oxygen and 

version into this alkali; i. e. the metal must water from the second, 

be in excess; a strong degree of heat must Potassium has a stronger attraction for 

be employed. ^ ^ chlorine than sodium has; and one mode of 

Pure soda is of a gray colour; it is a non- procuring sodium easily, is by heating to- 
conductor of electricity, of a vitrebu$ frac- gether to redness, common salt and potas- 
ture, and requires a strong red beat for its sium. This chloride of sodium, improper- 
fusion. When a little water is added to it, ly called the muriate, consists of 4.5 chlo- 
there is a violent action between the two rine -^ 2.95 sodium. There is no known 
bodies; the soda becomes white, crystalline action between sodium and hydrogen or 
in its appearance, and much more fusible azote. 

and volatile. It is then the substance com- , Sodium combines readily with sulphur 

monly Called pure or cauttic aoda; but pro- and with phosphorus, presenting similar 

perly styled the hydrate. phenomena to those presented by potas* 

The other oxide, or peroxide of sodium, sium.- The sulphurets and phosphurets of 

may be formed by burning sodium in oxy- sodium agree in their general properties 

gen in excess. It is of a deep orange co- with those of potassium, except that they 

lour, very fusible, and a non-conductor of are rather less inflammable. They form, 

electricity. When acted on by water, it by burning, acidulous compounds of sul- 

gives off oxygen, and the water becomes phuric and phosphoric acid and soda, 

a solution of soda. It deflagrates when Potassium and sodium combine with 

strongly heated with combustible bodies. great facility, and for^ pecidiar com- 

The proportions of oxygen in soda, and pounds, which differ in their properties, 

in the orange peroxide of sodium are easi- according to the proportions of the con- 

ly learned by the action of sodium on wa- stituents. By a small quantity of sodium, 

ter and on oxygen. If a given weight of potassium is rendered fluid at common 

sodium, in a httle glass tube, be thrown by temperatures, and its sp. gr. is considers- 

means of the finger under a graduated in- bly diminished. Eight parts of potassium, 

verted jar, filled with water, the quantity and one of sodium, form a compound that 

of hydrogen evolved will indicjite the quan- swims in naphtha, and that is fluid at the 

tity of oxygen combined with the metal to common temperature of the air. Three 

form so'da; and when sodium is slowly parts of sodium, and one of potassium, 

burned in a tray of platina, (lined with dry make a compound, fluid at common tempe- 

common salt), in oxvgen in great excess, ratures. A httle potassium destroys the 

from the quantity of oxygen absorbed the ductility of sodium, and renders it very 

composition of the peroxide may be leam- brittle and soft.. Since the prime of potao- 

ed. From Sir H. Davy's experiments, com- sium is to that of sodium, as 4.95 to 2.95; 

pared with those of MM. Gay-Lussac and it will require the former quantity of pot- 

Thenardf it appears that the prince equii assium, to ehminate the latter quantity of 
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sodiam ftom the cliloride. The attnetiotM cftuse of sterility, it may be destroyed by 

of potassiom, for all substances that have much pulverization and exposure to air, by 

been exanrined, are stronger than those of paring and burning, or the agency of lately 

sodium. made quicklime. And the defect of ani- 

Soda is the basis of common salt, of mal and vegetable matter must be supplied 

plate and crown-glass, and of all hard by animal or vegetable manure. 

Boaps. Elements of Chemical PHI* The general indications of fertility and 

* SoDALiTE. Colour grccu. Massive barrenness, as found by chemical experi- 
and crystallized in rhomboidal dodecahe- ments, must, necessarilv differ in different 
drons. Shining. Cleavage double. Frac- climates, and under dinerent circumstan- 
ture small conchoidal. Translucent. As c^s. The power of soils to absord mois- 
Kard as feldspar. Brittle. Sp. gr. 2.3r8w ture, a principle essential to their produe- 
It is infusible: becoming only dark gray tiveness, ought to be much greater in warm 
before the blow-pipe. Its constituents are, and dry countries, than in cold and moist 
silica 38.5 or 36, alumina 27.48 or 32, lime ones; and the quantity of fine aluminous 
2.7 or 0, oxide of iron 1 or 0.25, soda 25.5 earth they contain should be larger. Soils 
or 25, muriatic acid 3 or 6.75; volatile mat- likewise that are situate on declivities 
ter 2.10 or 0, loss 1.7 or 0.— 7%omton and ought to be more absorbent than those in 
Bkeberg, It was discovered in West Green- the same climate on plains or in valleys, 
land by Sir Charles Gieseke, in a bed in ■ The productiveness of soils must like« 
micai slate.* "- wise be influenced by the nature of the 

* Sodium. See Soda.* subsoil, or the earthy or stony strata on 
Soil. The soil or earth in which vege- which they rest; and this circumstance 

tables grow, varies considerably in its com- ought to be particularly attended to, in 

position, or in the proportions of the dif- considering their chemical na^ture, and the 

ferent earths of which it consists; and some system of improvement Thus a sandy 

plants are found to thrive best in one kind soil may owe its fertility to the power of 

of soil, others in another. Under AmUynt the sub-soil to retain water; and an absor* 

the methods of analyzing soils, so as to as- bent clayey soil ma^ occasionally be pre- 

certain their composition, will be found, as vented from being barren, in a moist cli- 

given by Sir H. Davy; and we shall here mate, by the influence of a substratum of 

subjoin the rules he has laid down for their sand or gravel. 

improvement, as connected with the prin- Those soils that are most productive of 

ciples of which they consist. com, contain always certiun proportions of 

In cases where a barren soil is examined aluminous or calcareous earth in a finely 
with a view to its improvement, it ought in divided state, and a certain quantity of ve« 
all cases, if possible, to be compared with getable or animal matter. 
an extremely fertile soil in the same neigh- The quantity of calcareous earth is how- 
bourhood, and in a similar situation; the ever very various, and in some cases ex- 
difference given by their analyses would ceedingly small. A very fertile com soil 
indicate the, methods of cultivation, and from Ormiston in East Lothian afforded in 
thus the plan of improvement would be a hundred parts only eleven parts of mild 
founded upon accurate scientific principles, calcareous earth; the finely divided clay 

If the fertile soil contained a large quan- amounted to forty-five parts. It lost nine 
tity of sand, in proportion to the barren in decomposed animal and vegetable mat- 
soil, the process of melioration would de- ter, and fo^ur in water, and exhibited indi- 
pend simply upon a supply of this sub- cations of a small quantity of phosphate of 
stance; and the method would be equally lime. 

simple with regard to soils deficient in clay This soil was of a very fine texture, and 

or calcareous matter. contained v^Ty few stones or vegetable fi- 

In the application of clay, sand, loam, bres. It is not unlikely, that its fertility 

marl, or chalk to lands, there are no par- was in some measure connected with the 

ticular chemical principles to be observed; phosphate; for this substance is found in 

but when quicklime is used, great care wheat, oats, and barley, and may be a part 

must be taken, that it is not obt^ned from of their food. 

the magnesian limestone; for in this case, A soil from the low lands of Somerset* 

as has been shown by Mr. Tennaht, it is shire, celebrated for producing excellent 

exceedingly injurious to land.' The mag- crops of wheat and beans without manure, 

nesian limestone may be distinguished from I found to consist of one-ninth of sand« 

the common limestone by its greater hard- chiefly siliceous, and' eight-ninths of calca- 

ness, and by the length of time that it re- reous marl tinged with iron, and contain- 

quires for its solution in acids; and it may ing about five parts in the hundred of ve- 

be analyzed by the process for carbonate getable matter. I could not detect in it 

of lime and magnesia. ' any phosphate or sulphate of lime, so that 

When the analytical comparison indi- its fertility must have depended principally 

cates an excess of vegetable matter as the upon its power of attracting principles of 
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veg«ti^>le nonriahment from water and tb« Uds may be used according' to the nature 
atmoflphere. of that which U to be soldered. For fine 

Mr. Tillet, in some experin^ents made steel, copper, and brass work, gold and 
on the composition of soils at Paris, found, silver may be employed. In the large way, 
that a soil composed of three-eighths of however, iron is soldered with copper, and 
clay, two-eighths of river sand, and three- copper and brass with tin. 
eighths of the parings of limestone, was The moat usual solders are the compound, 
very proper for wheat. which are distinguished into two principal 

In general, bulbous roots require a soil classes, viz. hard and soil solders. The 
much more sandy, and less absorbent, than hard solders are ductile, will bear ham- 
the grasses. A very good potato soil, &om mering, and are commonly prepared of the 
Varsel in Ck>.mwall, i^orded seven-eighths same metal with that which is to be sol- 
of siliceous sand; and its absorbent power dered, with the addition of some other, by 
was so small, that 100 parts lost only 2 by which a greater degree of fusibility is ob* 
drying at 400^ Fahrenheit tained, though the addition is not always 

Plants and trees, the roots of which arc required to be itself easier of fusion. Un- 
fibrous and hard, and capable of penetrat- der this head comes the harder solder for 
ing deep into the earth, will vegetate to gold, which is prepared from gold and sil- 
advantsge in almost all comnaon soils that ver, or gold and copper, or gold, silver, 
are moderately dry, and do not .contain a and copper. The hard solder for silver is 
very great excess of vegetable matter. prepared from equal parts of silver and 

The soil taken from a field at Sheffield- brass, but made easier of fusion by the ad- 

Slace in Sussex, remarkable for producing mixture of a sixteenth part of zinc. The 
ourishing oaks, was found to consist of hard solder for brass is obtained from brass 
6 parts of sand, and 1 part of clay and mixed with a sixth, or an eighth, or even 
finely divided matter. And 100 parts of the one -half of zinc, which may also be .used 
entire soil submitted to analysis, produced for the hard solder, of copper. It is sold 
water 3, silex 54, alumina 28, carbonate of in the shops in a granulated form, under 
lime 3, oxide of iron 5, decomposing ve* the name of spelter-solder, 
getable matter 4, loss 3. The soft solders melt easily, but are part- 

From the g^eat difference of the causes * ly brittle, and therefore cannot be ham- 
that influence the productiveness of lands, mered. Of this kind are the following mix- 
it is obvious, that in the present state of tures: tin and lead in equal parts; of still 
science, no certain system can be devised easier fusion is that consisting of bismuth, 
for their improvement, independent of ex- tin, and lead, equal parts; 1 or 2 parts of 
periment; but there are few cases, in which . bismuth, of tin and lead each 1 part, 
the labour of analytical trials will not be In the operation of solderhig, the sur- 
amply repaid by the certainty with which faces of the metal intended to be joined 
they denote the best methods of meliora- must be made very clean, and applied to 
tion; and this will particularly happen, each other. It is usual to secure them by 
when the defect of composition is found a ligature of iron wire, or other similar 
in the proportions of the primitive earths, contrivance. The solder is laid upon the 

In supplying animal or vegetable ma* joint, together with sal ammoniac or borax, 
nure, a temporary food only is provided or common glass, according to the degree 
for plants, which is in all cases exhausted of heat intended. These additions defend 
by means of a certain number of crops; the metal from oxidation. Glaziers use 
but when a soil is rendered of > the be^t resin; and pitch is sometimes employed, 
possible constitution and texture with re- Tin-foil applied between the joints of 
gard to its earthy parts, its fertility may fine brass work, first wetted with a strong 
be considered as permanently established, solution of sal ammoniac, makes an excel- 
It becomes capable of attracting a very lent juncture, care being taken to avoid 
large portion of vegetable nourishment too much heat. 

from the atmosphere, and of producing its * Solids and Solidity.. See Calo- 
crops with comparatively little labour and axe, and CaYSTALLiz.aTioN.* 
expense. Solvtiok. See Salt, Grystalliza- 

^ Solders, and SoLDERiKG, Solders con- tioh, and Attraction. 
sist merely of simple or mixed metals, by •Sommite. Nepheline.* 
which alone metallic bodies can be firmly * Sorbates. Compounds of sorbic, or 
united with each other. In this respect it malic acid, with the sali^able bases. See 
is a general rule, that the solder should Acid (Sorbic).* 

always be easier of fusion than the metal • Sory. The ancient name of sulphate 
intended to be soldered by it; next to this, of iron.* 

care must also be taken, that the solder * Spar (Fluor). See Fluor.* 
be as far as is possible of the same colour * Spar (Ponderous), See Heavy- 
with the meUl that is to be soldered. spar.* 

For the simple solders, each of the me- *SparryAnhydrite, or Cube-Spar.* 
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A sXib-speoies of prismatic gypnum. Co- be a liquid or a gat, we weigh it in a glass 

lour white* passing into blue or red. Mas- or other vessel of known capacity; and di- 

sive, in distinct concretions, and crystal- viding that weight, by the weight of the 

lized. The primitive figure is an oblique same bulk of water, the quotient is, as be- 

prism, in which the angles are 108? 8' and fore, the specific gravitv. See Hydrome- 

79^ 56^ The secondary forms are, a rec- tkr, for another modincation of the same 

tang^ilar four-sided prism, a broad six- role. 

sided prism, an eight-sided prism, and a To calculate the mean specific gravity 
broad rectangular four-sided prism, acumi- of a. compound from those of its eompo- 
nated. Splendent, pearly. Cleavage three- nents, is a problem of perpetual recuriTnce 
fold. Fragments cubical. Fracture con- in chemistry. It is only by a comparison 
choidal. Transparent. Refracts double, of the result of that calculation, with the 
Scratches calcareous spar, but not fluor. specific gravity of the compound experi- 
Brittle. Sp. gr. 2,7 to 3.0. It does not ex- mentally ascertained, that we can disco- 
foliate before the blow-pipe, and melt like ver whether the combination has been ac- 
gypsum, but becomes glazed over with a companied with expansion or tondensatton 
white friable enamel. Its constituents are, of volume. As several respectable expe- 
lime 41.75, sulphuric acid 55, muriate of rimental chemists (see Allot and Am- 
soda 1. — Klaproth, It is sometimes met monia) seem deficient in the knowledge 
with in the gypsum of Nottinghamshire, of chemical computation, I shall here insert 
It occurs in the salt mines of Halle, &c.* a ,short abstract of a paper which I pub- 
* Spa aRY Iron. Carbonate of iron. Co- lished on this subject m the 7th number of 
lo ur pale yellowish-g^ray. Massive, disse- the Journal of Science, 
roinated and prystallized. The primitive " The specific gravity of one body is to 
form is a rhomboid of 107^. The follow- that of another, as the weight of the firsts 
ing are some of the secondary forms. The divided by its volume, is to the weight of 
primitive, perfect, or truncated; a still flat- the second, divided by its volume; and the 
ter rhomboid; the spherical lenticular form; mean specific gravity of the two, is found, 
the saddle shaped lens, and the equiangu- by dividing the sum of the weights by the 
lar six-sided prism. Glistening or splen- sum of the volumes, 
dent, or pearly. Cleavage threefold. Frac- Let W, ta, be the two weights; V, t>, the 
ture foliated, or splintery. Translucent on two volumes; P, p, the two specific gravi- 
the edges. Streak white or 3rellowish- ties; and M, the calculated mean specific 
brown. ' Harder than calcareous spar. £a- gravity. Then 

sily firangible. Sp. gr. 3.6 to 3.9 It black- ,, W -|- w , , v v » 

ens and becomes magnetic before the M = y ^ ^ i the formula by which I 

blow-pipe, but does not melt; it effervesces computed the second column of Table If. 

with muriatic acid. Its constituents are, y^ WA-l-wP 

oxide of iron 57.5, carbonic acid 36, oxide And V-|-v=-rp-|- -— = ^"T 

of manganese 3.5, lime 1.25. — Ktaproth. ** u „ g *^ r rp 

occurs in veins in granite, gneiss, &c.associ- _._ f,^ .-, 

ated with ores of lead,cobalt» silver, copper, !L±-f = ^T^ = LZ±1!^ = ^ 

%c. But the roost extensive formation* of V -fr- v W/»-htgP Fw-h^W 

this mineral are in limestone. It is found yp 

in small quantities in England, Scotland, y^^^ ^^ difference in density, between 

and IreUmd; m Saxony, Bohemia, &c.; and ^^ ^^^ substances is considerable, as it is 

in large quantities in Fichtelgebiroe; and ^.^j^ sulphuric acid and water, the errors 

at Schmalkalden m Hessia. It affords an produced by assuming the arithmetical 

iron well suited for conversion into steel— ^^^^^ for ^^^ ^^^ calculated mean, are ex- 

Jameson.* , , . - cessive. Ifwetake copper and tin, however, 

•Specific Gravity. The density of 8.89 -|- 7.29 

the matter of which any body is composed, then the arithmetical mean, ^ — T" 

compared to the density of another body, ^.^ ^ 8^,1 ^^^ 

assumed as the standard. This standard °'^y «iiici» ^»7» 

is pure distilled water, at the temperature accurate mean density. ^ 

of 60O F. To determine the specific gra- By a similar error, I suppose, m calcu- 

vity of a solid, we weigh it, first in air, lating the mean density of liquid muriatic 

and then in Water. In the latter case it acid in iu different stages of daution, the 

loses, of its weight, a quantity precisely celebrated Kirwan has long misled the 

equal to the weight of ite own bulk of wa- chemical world. He ^serted, that the 

ter; and hence, by comparing this weight mean specific gravity of the components, 

with its total weight, we find its specific being also the experimental mean, there is 

gravity. The rule thertifore is, divide the no condensation of volume, as with othcl^ 

toul weight, by the hss of weight in water, acid dilutions. And the illustrious Bcr- 

the quotient is the specific gravity. If it; tboUet has even assigned a cause for thii> 

Vol, XI. ^V 
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»«ppo^tious het I find, on the contrary* 
that 50of acid» tp. grav. 1.1920 with 50 of 
water, gire out heat» and have their rolume 
diminished in the ratio of 100 to 99<28. 
The experimental specific g^v. it 1.0954; 
titiat* by the exact rule, is only 1.0875. 

The preceding formula may be presented, 
under a still more conrenient form. P, p 
being the specific gravities of the two 

components, we have P = ^ and p = ^i 

V V 



19.3 -h 10.5 _ 149=5 



W 



10 



whence V = -p , *- — * 

In the condition when W = v = 1, we 
have then 

V = p-5 v = --» and, consequently, 

therefore 

J. 1 

P P ^ (P—P)(P-P) 



2A=(P-i>)X 






P P 



This valve being constantly negative, 
proves that the true value of the sp. grav. 

W -t- Iff 
of the mixture, represented by ^ _, > 

is- always smaller than the false value* 

2\V ^ V J 
Example of the last formula, 

' Gold and silver, 

false or arithmetical mean specific gravity. 

(V-^p)* (19.3— 10.5)« (8.8)« 77.44 

p^p ^ 29.8 29.8 29.8 

= 3.6 = 2 A; »n<i A = 1-3, which be- 
ing subtracted from the arithmetical mean 
14.9, leaves 13.6 for the true mean specific 
gravity as directly obtsdned by the formula 
(W 4- -w) Vp 



SVIf HURIC ACm TABLEy 

Shmnng ike emmeoue reeu&s of the common method. See Allov^. 



Acidm 
100. 


Arithm. 

mean 

density. 


Hi 


Apparent 
volume. 


Acid in 
100. 


Ariihm. 

mean 

density. 


Experi- 

mental 

density. 


Apparent 
volume. 


100 
90 
80 
70 
60 


1.7632 
1.6784 
1.5936 
1.5088 


1.8480 
1.8115 
1.7120 
1.5975 
1.4860 


100 
97.3 
98.0 
99.7 

101.5 


50 
40 
30 
20 
10 


1.4240 
1.3392 
1.2544 
1.1696 
1.0848 


1.3884 
1.2999 
1.2184 
1.1410 
1.0680 


102.6 

103.02 

102.95 

102.50 

101.57 



* SPECVLA.R Iron Ore. See Ores of 
lapN.* 

Sfeculvm. Mr. Edwards affirms, that 
different kinds of copper require different 
doses of tin to produce the most perfect 
whiteness. If the dose of tin be too small, 
which is the fault most easily remedied, 
ihe composition wiU be yellowish; if it be 
too great, the composition will be of a gray- 
blue colour, and dull appearance. He casts 
the speculum in sand, with the face down- 
wards; takes it out while red-hot, and 
places it in hot wood ashes to cool; without 
which precaution it would break in cooling. 

Mr. Little recommends the following 
proportions;— 32 parts of the best bar cop- 
per, 4 parts of the brass of pin-Mire, 16^ 
of tin, and H of arsenic. Silver he rejects, 
as it has an extraordinary effect of soften- 
ing the metal; and he found, that the com- 
pound was not susceptible of the highest 
polish, unless it was extremely brittle. He 
first melU the brass, and adds to it about 
an eaual weight of tin. When this mixture 
*- -old, he puts it into the copper, previ- 



ously fused with black flux, adds next the 
remainder of the tin, and lastiy the arsenic' 
This mixture he granulates, by pouring 
into cold water, as Mr. Edwards did, and 
fuses it a second time for casting. 

* Spermaceti. See Pat.* 

* Sphene. Prismatic titanium ore.* 

* Sphobrulite. Colours brown and 
gray. In imbedded roundish balls and 
gnuns. Glimmering. Fracture even, splin- 
tery. Opaque. Scratches quartz with diffi- 
culty. Brittle. Sp. g^. 2.4 to 2.5. Nearly 
infusible. It occurs in pearlstone and pitch- 
stone porphyries, in the vicinity of Glass- 
hUtte near Schemnitz; and in the pitchstone 
of Meissen.* 

* Sphragide. See Lemniait Earth.* 

* Spinel. A sub-species of octohedral 
corundum. Colour red. Occurs in grains, 
more frequently crystallized; in a perfect 
octohedroh, which is the fundamental fi- 
gure; in a tetrahedron, perfect or modified; 
a thick equiangular six-sided table; a very 
oblique four-tided table; a rtiomboidal do- 
decaiKedron; a rectangular four-sided prism . 
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Splendent and vitreous. Clesvage-fottifold. 
Fracture flat conchoidal. Translucent to 
transparent. Refracts single. Scratches to- 
paz» bat is scratched by sapphire. Brittle. 
Sp. gr. 3.5 to 3.8 Fusible with borax. Its 
constituents are, alumina 82.47, magnesia 
8.78, chromic acid 6.18, loss 2.57. — Vmt- 
^udin. It is found in the gneiss district of 
Acker in Sudermannland, in a primitive 
limestone; in the kingdom of Pegu, and in 
Ceylon. It is used as a precious stone. 
When it weighs four carats (about sixteen 
grains), it is considered of equal value with 
a diamond of half the weight. — Jameuon.* 

* Sfinellane. Colour plum-blue. It 
occurs crystallized in rhomboids of 117^ 
23', and 62^ 37': and in six-sided prisms, 
acuminated with three planes. It scratches 
glass. It is found on the shores of the lake 
of Laach, in a rock composed of glassy 
feldspar, quartz, hornblende, &c. It is said 
to be a variety of Haiiyne.* 

* Smkthere. Colour greenish-gray. 
In smf^M>bIique double four-sided pyra- 
mids. It does not scratch glass. It occurs 



in the d^aatment of Isere in France, in* 
crusting calcareous spar crystals. It is 
believed to be a variety of sphene.* 

SriazT or Mxndererus. A solution 
of acetate of ammonia, made by adding 
concrete carbonate of ammonia to distilled 
vinegar till saturation takes place. 

Spirit or Nitrb. See Acid (Ni- 
tric). 

• Spirit, (Pyro-acetic). Some dry 
acetates exposed to heat in a retort yield a 

Quantity of a light volatile spirit, to which 
le above name is g^ven. When the acetate 
is easily decomposed by the ^ae^ it affords 
much acid and little spirit; and on the con- 
trary it yields much spirit and little acid, 
when R strong heat is required for its de- 
composition. The acetates of nickel, cop« 
per, &c. are in the first condition; those of 
baiytes, potash, soda, strontian, lime, man- 
ganese, and zinc, are in the second. The 
following table of M. Chenevix, exhibits 
the products of the distillation of various 
acetates. 



Tahh of Pyro-Jlcetic Spirit. 



Loss by the fire. 


Acetate 
of Silver. 


Acetate oJ 
JVtckel 


Acetatea/ 
Copper. 


AcetateoJ 
Lead. 


Peracetate 
of iron. 


AcetateoJ 
Zinc. 


Acetate of 
Manganese 


0.36 


0.61 


0.64 


a37 


0.49 




^ 0.555 • 


1 r State of the 
^1 base (a). 


metalUc. 


metalUc, 


metaUic. 


metdUic. 


bl. oxide. 


toh. oxide. 


br, oxide. 


(^ \^Re8id. Carbon. 

tj S CSp. gr. 

a •§ < Ratio of acid. 

g5 r Carb. acid. (*) 
g -i < Carb. hydro. 
5 fc /Total gas. 


0.05 

1.0656 
107.309 


8 
12 

20 


0.14 

1.0398 
44.731 
almost 

35 
60 
95 


0.055 

1.0556 
84.863 
0.17 

10 

34 
44 


0.04 

0.9407 

3.045 

0.555 

20 

8 

28 


0.02 

1.011 

27.236 
0.24 

18 

34 
52 


0.05 

0.8452 

2.258 

0.695 

16 

28 , 
44 


0.0^5 

0.8264 

1.285 

0.94 

20 
32 
52 



We see, that of all the acetates, that of 
silver gives the most concentrated and 
purest acetic acid, since it contains no py- 
ro-acetic spirit. 

This spirit is limpid and colourless. Its 
taste is at first acrid and burning, then 
cooling, and in some measure urinous. Its 
.odour approaches that of peppermint min- 
gled with bitter almonds. Its sp. grav. is 

(a) Almost all the metallic residuums 
are pyrophoric, or susceptible of inflaming 
by contact of air, after complete refrigera- 
tion; which Mj Chenevix ascribes to the 
finely divided charcoal mixed with the me- 
tallic part 

(b) The quantities marked here, are ex- 
pressed in volumes 



0.7864. It bums with a flame interiorly 
blue, but white on the outside. It boils at 
138.2 F. and does not congeal at 5^ Fahr. 
With water it combines in every propor- 
tion, as well as with alcohol, and most of 
the essential oils. It dissolves but a little 
of sulphur and phosphorus, but camphor 
in very large quantity. 

Caustic potash has very little action on 
the pyrO-acetic spirit. Sulphuric and nitric 
acids decompose it; but muriatic acid forms 
with this body a compound, which is not 
acid, and in which we can demonstrate the 
presence of the muriatic acid, only by ig- 
neous decomposition. Hence we perceive 
that pyro-acetic spirit is a peculiar sub- 
stance* which resembles the ethers, alco- 
hol, and volatile oils. To obtain it chea"t^lv. 
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veiuay employ the acetate of lead of cotn- starch. Or tlie pounded or gyrated su&- 

merce. After harin^ distilled this salt in stance, as the roots of arum, potatoes,, 

an earthen retort, and collected the liquid acorns, or horse-chesnuts, for instance, 

products in a globe, oommunicating by a may be put into a hair-sieve, and the 

tube with a flask surrounded with ice, we starch washed through with cold water, 

saturate these products with a solution of leaving the grosser matters behind. Fari- 

potash or soda, and then separate the spirit naceous seeds may be ground and treated 

by means of a second distillation, taking in a similar manner. Oily seeds require to 

care to use a regulated heat. As it usually have the oil expressed from them before 

carries over with it a little water, it is pro- the farina is extracted. 

per to rectify it from dry muriate of lime. If starch be subjected to distillation, it 

•4nn, de Cfdmie, torn. 69.* gives out water impregnated with empy- 

* Spirit ov Sal Ammo hi a c. Water reumatic acetous acid; a little red or brown 
of Ammonia.* oil, a great deal of carbonic acid, and car- 

• Spirit (Volatile) ov Sal Ammo- buretted hydrogen gas. Its coal is bulky, 
H I AC. See Ammonia. easily burned, and leaves a very small quan- 

• * Spirit ot Sai.t. See acid (Mvri- tity of potash and phosphate of lime. If 
Afic).* when diffused in water, it be exposed to a 

♦Spirit OP Wine. Alcohol.* heat of 60® F. or upward, it will ferment, 

* Spodumene. Prismatic triphane spar, and turn sour; but much more so if it be 
'-'Moht. Colour between g^enish-white not freed from the gluten, extract, and co- 
and mountain-gray. Massive, disseminated louring matter. Thus, in starch-making, 
and in large granular concretions. Glis- the farina ferments and becomea|Mir> but 
tening, pearly. Cleavage threefold. Frac- the starch that does not undergo ffihnenta- 
ture fine grained uneven. Translucent. As ticm is rendered the more pure by this pro- 
hard as feldspar. Most easily frangible, cess. Some water already soured is mixed 
Sp. gr. 3.0 to 3.1. Before the blow-pipe, it with the flour and water, which regulates 
first separates into small gold-yellow co- the fermentation, and prevents the mixture 
loured folia; and if the heat is continued, from becoming putrid; and in this state it 
they melt into a greenish-white coloured is left about ten days in s^mmer and fifteen 
glass. Its constituents are, silica 64.4, alu- in winter, before the scum is removed, and 
mina 24.4, lime 3, potash 5, oxide of iron the water poured off. The starch is thea 
2.2.*-lilu7ue2tn. It was first discovered in washed out from the bran, and dried, first 
the Island of Uton in Sudermannland, in the open air, and finally in ah oven, 
where it is associated with red feldspar With boiling water starch forms a nearly 
and quartz. It has been lately found in the transparent mucilagfe, emitting a peculiar 
vicinity of Dublin, by br. Taylor. It con- smell, neither disagreeable nor very pow- 
tains the new alkali lithia^ by some recent erful. This mucilage may be dried, and 
apalyses.* will then be semi-transparent, and much 

Sponge. A soft, ligl^t, very porous, and resenU)ling gum, all the products of which 

compressible substance, readily imbibing it affords. When dissolved it is much more 

water, and distending thereby. It is found easily digested and nutritious than before 

adhering to rocks, particularly in tlie Me- it has undergone this operation, 

diterranean Sea, about the island^ of the Both acids and alkalies combined with 

Archipelago. It was formerly supposed to water dissplve it. It separates the oxides 

be a vegetable production, but is now of several metals from their solutions, and 

classed among the zoophytes; and analyzed, takes oxygen from many of them. It is 

it yields the sjan^e principles with animal found naturally combined with all the im- 

substances in general. m<^c1iate principles of vegetables, and may 

Stalactitcs. The^e are. found sns- easily be united with most of them by art. 

pended from vaults, being formed by the * Staurolite. Grenatite, or prismatic 

oozing of water charged with calcareous garnet.* 

particles, and gradually evaporating, leav- *Staurotide. Grenatite, prismatic 

ing those particles behind. garnet, or staurolite. Colour dark reddish- 

Starch. This is a white, insipid, com- brown. Only crystallized in forms which 

bustible substance, insoluble in cold water, may be reduced to a prism of 129^ 3(/. The 

but forming a jelly with boiling water. It following are secondary forms: a very ob- 

exists chiefly in the white and brittle parts lique four-sided prism, truncated on the 

of vegetab^s, particularly in tuberose aciiter lateral edges, forming an uneqtiian- 

roots, and the seeds of the gramipeous gular six-sided prism; the same acutely be- 

plants. It may be extracted by pounding" veiled on the extremities; and a twin crys- 

these paits, and agitating them in cold wa- tal, formed by two perfect six-sided prisms, 

ter; when the parenchyma or fibrous parts. Splendent, resino-vitreous. Cleavage in 

yrill first subside; and these being removed, the smaller diagonal. Fracture, small 

a fine white powder, diffused through the grained uneven. Opaque or translucent. 

^ will gradually subside, which is the Scratches quartz feebly. Brittle. Sp. gr. 
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3.3 to 3.8. Inftisible. Its coQitHuents are, melt, and in the act of fusion would take a 
alamina 44, silica 33, lime 3.84, oxide of dose of charcoal sufficient to brin^ it to 
iron 13, oxide of manganese 1, loss 5.16.— < the state of No. 1. cast iron. The charcoal 
fauqueRn. The geognostic relations of this used in stratifying with the bar iron,, is 
mineral are nearly the same with those of bruised so as to pass through a quarter- 
precious garnet. It occurs in clay-slate inch, nddle. Whenever the interior of the 
near Ardonald, between Keith and Huntly, troughs arrives at 70® Wedgwoo4» the car- 
ifi Aberdeenslure, and in a micaceous rock bon begins to be absorbed by the irom 
at the Glenmalur lead-mines in the county There is no further diminution of the weight 
of Wicklow, Ireland.* of the charcoal than what is due to this 

* Steam. See Caloric, and Yapoua.* -combination.- What remains is employed 
•Stearin, See Fat.* at another charge. Great differences are 
•Steatite, or Soavstone. A sub- found between the different kinds of bar 

species of rhomboidal mica. Colour gray- iron, imported at the same time; which oc- 

ish, or g^reenish white. Massive, dissemi- casion unexpected differences in the re- 

nated, imitative, and in tlie following SUp- suiting steel. The following letter contains 

posititious figures: an equiangular six-sided important information fVom a gentleman 

prism; an acute double six-sided pyramid; possessing g^eat experience in the manu- 

and a rhomboid. The first two are on rock facture of steel, 
crystal, the last on calcareous spar. Dull. 

Fracture coarse splintery. Translucent on *< MonkUmd Sieel- Works, 

the edges. Streak shining. Writes but " 9th J^ovemUr, 1820. 

feebly. Soft. Very scctile. Rather diffi- '<Sift— Mr. William Murray has written 

cuHly frangible. Does not adhere to the me, that you wished I should communicate 

tongue. Feels very greasy. Sp. gr. 2.4 to to you the reason why bar.iron should run 

2.6. Infusible. Its constituents are, silica into the. state of soft cast iron, by the ope- 

44^ magnesia 44, alumina 2, iron TJi, man- ration being carried too far in the blister* 

ganese 1.5, chrome 2. Trace of lime and steel fumacei and how it does not make 

muriatic acid. It occurs freqtiently in small cast steel, as cast steel is said to be formed 

contemporaneous veins^ that traverse ser- by the fusion of the blister steel in the 

pentine in all directions; ^t Portsoy and crucible with charcoal. 
Shetland; in the limestone of Icolmkill; in '* The usual practice of making cast steel 

the serpentine of Cornwall: and in Angle- ts to fuse common steel in a crucible, with' 

sey. It is used in the manufacture of por- out any charcoal being mixed. The degree 

celatn, and for taking greasy spots out of of hardness required in the oast steel i^ re- 

silk and woollen stuffs. It is also employed gulated by selecting blister steel of the 

in polishing gypsum, serpentine, and mar- proper degree of hardness for what is 

ble. Wh6n pounded and slightly burned, it wanted. 

forms the basis of certain cosmetics. It " This statement is made with a- view to 
writes readily, on glass. Humboldt assures correct a common mistake, that to make 
us, that the Otomacks, a savage race on the cast steel it is necessary, and thiit it is the 
banks of the Orinoco, live for nearly three practice, to mix with the steel to be melted 
months of the year, principally on a kind of a quantity of charcoal, 
potter's clayi and many other savages eat ** Pursuing this mistake it naturally leads 
great quantities of steatite, which contains to others. Dr. Thomson says, when speak- 
absolutely no nourishment.* tng on this subject, that cast steel is more 

• Steel. A modification of iron, con- fusible than common steel, and for that rea- 
cerning which our knowledge is not very son it cannot be welded to iron. It melts 
precise, notwithstanding the researches of before it can he heated high enough; and 
•many celebrated chemists. For the follow- that the quantity of carbon is greater than 
ing impprtant facts, I am indebted to the in common steel; and that this seems to 
proprietor of the Monkland manufactory, constitute the difference between the two 
where bar and cast steel of superior qujility substances. 

are made. *' The statement of a simple fact will 

The chests or troughs, in which the iron slibw that this conclusion is erroneous, 

bars are stratified, are 9 feet long, and com- Suppose a piece of blister steel, pretty hard, 

posed of an open-grained siliceous free- yet fit to stand the operation of welding to 

stone, unalterable by the fire. The Danne- iron without any difiiculty; let this steel be 

mOra or Oregrounds iron is alone employ- made into cast steel in the ordinary way. 

ed, for conversion into steel, at Monkland. It will not then stand the process of weld- 

The increase of weight is from 4 to 12 ing. It will not melt before reaching the 

ounces per hundred weight. The average welding heat; but when brought to that 

is therefore 1 in 224 parts. The first pro- heat, and submitted to the blows of tlie 

portion constitutes mild, and the second hammer, it will fall like a piece of sand, 

very hard steel. Should the process be and the parts being once separated, they 

puibed much farther, the steel would tben refuse to become again united. This difB- 
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cuity of woriciny the ftteel cannot arise from to contain phosphoric acid; It occttrs along 

the steel containing more carbon, for the with brown iron in Saxony and Bavaria. It 

fact iS) it contains less, part of it being is allied to meadow iron-ore.* 

burnt out in the operation of melting it * Stoves. See Analysis, Earths* 

And if the same steel was to be melted a Geology, Meteorolite^ and Mxitb- 

second time, more of the cari)on would be ralogy<* 

burnt out, of course the steel would be * Stinkstone, or Swxnbstovb. A 
softer; but at the same time the- difficulty variety of compact lucullite, a sub-specdes 
of working it would be increased; or, in of lime-stone.* 
other words, the red-short property it had * Strahlsteiv. Actinolite.* 
acquired in the first melting would be dou- Stronti a. About 35 years ago a mi- 
bly increased in the second, although a neral was brought to Edinburgh by a deal- 
person who has not had the experience er in fossils, from a lead^nine at Strontian 
would very naturally conclude, that as the in Argyllshire, which was generally consi- 
metal kept retrograding to the state of !nal- dered as a carbonate of bar^tes. It has 
leable iron, in the same proportion it would since been found near Bristol, in France, 
acquire aU the properties of the metal in in Sicily/and in Pennsylvania. Dr. Craw- 
that state. When taking this view of the ford first observed some diiferences be- 
subject, it would appear that the difference tween its solution in muriatic acid, and that 
between these two kinds of steel must arise obtained from the carbonate of barytes of 
from some other cause than that pointed Anglezark, and thence supposed it to be a 
out by Dr. Thomson. new earth. Dr. Hope of £dinbur;g^ bad 

'* When the iron has absorbed a quantity entertained the same opinion, and confirm- 
of carbon in the blister steel furnace, suifi* ed it by experiments in 1791. Kirwan, 
cient to constitute steel of a proper degree Klaproth, Pelletier, and Sulzer did the 
of hardness, and the heat after this is con- same. The carbonic acid maybe expelled 
tinued to be kept up, the steel will keep by a heat of 140° of Wedgnvood, leaving 
absorbing more and more carbon. The the strontia behind; or by dissolving in the 
fusibility of it will continue to increase, nitric acid, and driving tiiis off by heat, 
just in the same proportion, till at last it Pure strontia is of a gra3rish-white co- 
becomes so fusible, that even the limited lour; a pungent acrid taste; and when pow- 
heat of a blister steel furnace brings it dered in a mortar, the dust that rises irri- 
down; and just at the tihie it is passing to tates the lungs and nostrils. Its specific 
the fluid state, it takes so great a quantity gravity approaches that of barytes. It re- 
of charcoal, as changes it from the state quires rather more than 160 parts of water 
of steel to that of cast iron. It appears to at 60®. to dissolve it; but of boiling water 
me, that the charcbal is comlnned in rich much less. On cooling, it crystaltizes in 
cast iron, in the mechanical state^ and not thin, transparent, quadrangular plates, ge- 
in the chemical, as in steel. ' nerally parallelograms, seldom exceeding 

"With this you will receive a specimen a quarter of an inch in length, and fre- 

from the blister steel furnace. The frac- quently adhering together. The edges are 

ture^of the bar will show you steel in the most frequently bevelled from each side, 

highest state of combination with carbon Bometimes* they assume a cubic form, 

in which it can exist; and another part of These crystals contain about 66 of water; 

the same fracture presents the tranuti(Hi are soluble in 51.4 times their weight of 

from the state of steel to that of cast iron, water at 60^, and in littie more than twice 

Should you require it, I will send you a their weight of boiling water. They give a 

specimen of cast steel in the ingotj and blood-red colour to the fiame of burning 

from the same ingot, one in the hammered alcohol. The solution of strontia changes 

state. I am," &c. vegetable blues to a green. Strontia com- 

"John Buttery."* bines with sulphur either in the wet or dry 

way, and its sulphuret is soluble in water, 

• Steinheilxte. Blue quartz of Fin- In its properties, strontia has a consider- 
land.* able affinity to bairtes. It differs from it 

• Stibium. Antimony.* chiefly in being infusible, much less solu- 

• Stilbjte, or Pyramidal Zeolite, ble, of a difierent form, weaker in its affi- 
See Zeolite.* • nities, and not. poisonous. Its saline -com- 

• STiLPNosiDERiTr. ColouT brown- pounds afford differences more markcd^r- 
ish-black. Massive, imitative, and in curv- Edinburgh TSrans. 

ed concretions. Splendent, resinous. Frac- • The basis pf strontia, is strontium, a 
ture conchoidal. Opaque. Streak yellow- metal first procured by Sir H. Davy in 
ish-brown. Hard in a low degree. Brittle. 1808, precisely in the same manner as ha- 
sp, gr. 3.77 With borax it gives a dark rium, to which it is very analogous, but 
olive-green glass. Its constituents are, ox- has less lustre. It appeared fixed, diffi- 
ide of iron 80.5, silica 2.25, water 16, oxide cultiy fusible, and not volatile. It became 
of manganese a trace.— l/jf^einn. It is said converted into strontia by exposure to aii-. 
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and when titfown into water^ deeomposed i|patia by boiling the inftiaion of the bean 

it witiii great violence, producing hydrogen with magnesia, in the same manner as Ro- 

gas, and making the water a solution of biquet had obtained morphia from Ihe in- 

strontia. By igniting the mineral stronti- fusion of opium. 

anite (see Heavy Spar) intensely with The properties of strychnia, when in a 

charcoal powder, strontia is cheaply pro- state of purity, are as follows: 
cured. Sir H. Davy, from indirect experi- It is crystallized in very small four-sided 

ments, .is disposed- to regard it as com- prisms, terminated by ibur-sided low pyra- 

posed of about 86 strontium + 14 oxygen, mids. It has a white colour, its taste is in- 

in 100 parts; and supposing it to be com- tolerably bitter, leaving a metallic impies- 

posed of a prime proportion of each con- sion in the mouth. It is destitute of smell, 

stitnent, the equivalent prime of strontium It is not altered by exposure to the air. It 

would be 6.143, and of strontia 7.143. But la neither fusible nor volatile, except at 

from the proportions of the constituents in temperatures at which it undergoes decern- 

the carbonate; the prime of strontia appears position. It is charred at the temperature 

to be 6.4 or 6.5; and hence that of stron- at which oil enters into ebullition (about 

tium will be 5.S. SSO*), When strongly heated, it swells up. 

The beautiful red fire whidi is now so Uackens, gives out empyreumatic oil, a 
frequently used at the theatres, is com- little water and acetic acid; carbonic acid 
posed of the following ingredients: 40 parts and carburetted hydrogen gases are dis- 
dry nitrate of strontian, 13 parts of finely engaged, and a bulky charcoal remains be- 
powdered sulphur, 5 parts of chlorate of hind. When heated with peroxide of cop- 
potash (hyperoxymuriate), and 4 parts of per, it g^ves out only carbonic acid gas and 
sttlphuret of antimony. The chlorate of water. It is very little soluble in cold wa- 
potash and sulphuret of antimony should ter, 100,000 parts of that liquid dissolving 
be powdered separately in a mortar, and only 15 parts of strychnia; but it dissolves 
then mixed together on paper; after which in 2500 times its weight of boiling vrater. 
they may be added to the other, ingredi- A cold solution of strychnia in water may 
ents» previously powdered and mixed. No , be diluted with 100 times its volume of that 
other kind of mixture than rubbing to- liquid without losing its bitter taste. 
getber on paper is required. Sometimes a When strychnia is hitroduced into the 
little realgar is added to the sulphuret of stomach, it acts with prodigious energy. A 
antimony, and frequently when the fire locked jaw is induced in a very short time, 
bums dim and badly, a very small ^uan- and the animalis speedily destroyed. Half 
tityof very finely powdered charcoal or a grain ofstryehnia blown into the throat of 
lampblack will make it perfect a rabbit proved fatal in five minutes, and 

For the saline combinations of strontia, brought on locked jaw in two minutes. 
Me the Acids at the begining of the; Mc- Sulphate of strychnia is a saH which crys- 

^onary, or Dr. Hope's excellent ori^nal tallizes in transparent cubes, soluble in less 

dissertation on this earth, m the Edm. Phil, ^i,^^ ^^^ ^imes its weight of cold water. Its 

Trans, for 1790. _ „ ' , taste is intensely bitter, and the strychnia 

f Strontianite. See Hbavt S'An.» jg precipitated from it by all the soluble 

. ♦ Stromtitxs. The same as stront».» salifiable bases. It is not altered by expo- 

• Strontium.' The metallic base of sure to the air. In the temperature of 212« 
•^'^J***' „, . „ ,. , it loses no weight, but becomes opaque. 

• Strychnia. This alkaline substance ^t a higher temperature it melts, and 
was detected by PelleUer and Oaventou in speedily congeals again, with a loss of 
the fruit of the itrychnoa mix votmca, and ^hree per cent of its weight. At a still 
strychnoa tfftuit$a, about the end of the j^\gi^r temperature it is decomposed and 
year 1818. It was obtained from the bean charred. Its constituents are, 

of the strychnos ignatia by the following oiu.* i o*- i^nn 

process: The bean was rasped down as Sulphuric acid, 9.5 5.00 

small as possible. It was then exposed to Strychnia, JO^^ 47. 6o 

the action of nitric ether in a Papin's di- looo 

gester. The residue, thus deprived of a 

quantity of fatty matter, was digested in Miriate of itrychnia crystallines in very 
alcohol as long as that reagent was capa- small needles, which are grouped together, 

fole of dissolving any thing. The alcoholic and before the microscope exhibit the form 

solutions were evaporated to dryness, and of quadrangular prisms. When exposed to 
the residue redissolved in water. Caustic the air, it becomes opaque. It is more solu- 
|K>ta8h being dropped into the solution, a ble in water than the sulphate, has a similar 
white crystalline precipitate fell, which taste, and acts with the same violence upon 
was strychnia. It was purified by washing the animal economy as all the other salts of 
it m cold water, dissolving it in alcohol, -strychnia. When heated to the tempefa- 
and crystallizing it. Strychnia was obtain- ture at which the base is decomposed, it 
ed likewise from the bean of the stryohnoB allows the muriatic acid to escape. 
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Ph9»phaie of 9iryehma cryatallizes ia together, bm in the operation of tbe, subli^ 

four-ftided prisms. It can only be obtained mates of mercury; or to collect some vola- 

neutral by double decomposition. tile' substances, as sulphur, the aad of bo- 

J^itrate of strychnia can be obtained only rax, and all the preparations called flowers, 
by dissolving strychnia in nitric acid, dilut- The apparatus for sublimation is very 
ed with a ^reat deal of water. The satu- simple. A matrass or small alembic is ge- 
rated solution, when cautiously evaporated, nerally sufficient for. the sublimation of 
yields crystals of neutral nitrate in pearly small quantities of matter. But the ves- 
needles. This salt is much more soluble • sels and the method of managing the fire, 
in hot than in cold water. Its taste is ex- vary according to the nature of the matters 
ceedingly bitter, and it acts with more vio- which are to be sublimed, and according to 
lence upon the animal economy than pure the form which is to be given to the sub- 
strychnia. It seems capable of uniting with limate. 

an excess of acid. . When heated, it be- The beauty -of some sublimates consists 

comes yellow, and undergoes decomposi- in their being composed of very fine, light 

tion. It is slightly sc^uble in alcohol, but parts, such as almost all those called How- 

is insoluble in ether. ers; as flowers of sulphur, of benzoin, and 

When concentrated nitric acid is p6ured others of this kind. When the matters to 
upon strychnia, it immediately strikes an be sublimed are at the same time volatile* 
amaranthine colour, followed by a shade a high cuciurbit, to which is adapted a ca- 
aimilar to that of blood. To this colour pitalj and even several capitals placedone 
succeeds a tint of yellow, which passes upon another, are employed. The subli- 
afterwards into green. By this action the raation is performed in a sand-bath, with 
strychnia seems to be altered in its pro- only the precise degree of heat requisite 
perties, and to be converted into a sub- to raise the substance which is to be sub- 
stance still capable of uniting with apids. limed, and the capitals are to be guarded 

Carbonate of strychnia is obtained in the as much as possible from heat. The height 

form of white flocks, little soluble in water, of the cucurbit and of the capitals seems 

but soluble in carbonic acid. ' • well contrived to accomplish this intention. 

Acetic, oxalic, add tartaric acids form When along with the dry matter which 

with strychnia neutral salts, which are very is to be collected in these sublimations, a 

soluble in water, and more or less capable certain quantity of some liquor is raised, 

of crystallizing. They crystalUie best when as happens in the sublimation of acid of 

they contain an excess of acid. The neu- borax,. and in the rectifieation of volatile 

tral acetate is very soluble, and crystallizes concrete alkali, which is a kind of sobli- 

with difficulty. mation, a passage and a receiver for these 

Hydrocyanie acid dissolves strychnia, and liquors must be provided. This is conve- 

forms with it a crystallizable salt. niently done by using the ordinary capital 

Strychnia combines neither with sulphur of the alembic, furnished with a beak and 

nor carbon. When boiled with iodine, a ^a receiver. 

solution takes place, and iodate and hydri- Some sublimates are required to be in 

odate of strychnia are formed. Chlorine masses as solid and compact as their na- 

acts upon it precisely in the same wav« tures allow. Of this number are camphor. 

Strychnia, when dissolved in alcohol, has muriate of ammonia, and ail the subK- 
the property of precipitating the greater mates of mercury. The properest vessels 
number of metallic oxides from their acid for these sublimations are bottles or ma- 
solutions. It is precipitated by the alkalis trasses, which are to be sunk more or less 
and alkaline earths; but the effect of the deeply in sand, according to the volatility 
eartlis proper has not been tried. See Ann, and gravity of the matters that are to be 
de Chim, et de Phys. x. 142.* sublimed. In this manner of subliming, 

* SuBER. Coi'k. See Cerik, and Acid the substances having quitted the bottom 

(Suberic).* of the vessel, adhere to its upper part; and 

Sublimation is a process by which vo- as this part is low and near the fire, they 

latile substances are raised by heat, and there suffer a degree of heat sufficient to 

agrain condensed in the solid form. give theni a kind of fusion. The art, there- 

This operation is founded on the same fore, of conducting these sublimations con- 
principles as distillation, and its rules are sists in applying such a degree of heat, or 
the same, as it is nothing but a dry distil- in so disposing the sand (that is, making 
lation. Therefore all that has been said on it cover mote or less the matrass), that the 
the article Distillation is applicable heat in the upper part of the matrass shall 
here, especially in those cases where sub- be sufficient to make the sublimate adhere 
limation is employed to separate volatile to the glass, and to give it such a degree 
substances from others which are fixed or of fusion as is necessary to render it com* 
less volatile. . pact; but at the same time this heat must 

Sublimation is also used in other cases: not be so great as to force the sublimate 

for instance, to combine Volatile matters through thie neck of the matrass, and dis- 
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aipftte it. These conditions are not easily to cellent potash. Twenty years ate tequirctt 

be attained, especially in great works. for it to attain its full growth. Tapping 

Many substances may be reduced into does not injure it; but, on the contrary, it 

flowera and sublimed, whick require for affords more sivup, and of a better quality, 

tliis purpose a ver>' g^eat heat, with the ac- tlie of^ener it is tapped. A single tree has 

cess of free air and even the contact of coals, not only survived, but flourished, after tap- 

and therefore cannot be sublimed in close ping, for forty years. Five or six pounds of 

vessels. Such are most soots or flowers of sugar are usually afforded by the sap of one 

metuls, and even some saline substances, tree; though there are instances of the quan- 

Wiien these sublimates are required, the tit^ exceeding twenty pounds. The sugar is 

matters from which they are to be separated separated from the sap either by freezing, 

must be placed among burning coals in by spontaneous evaporation, or by boiling, 

open air; and the flowers are collected in 1'he latter method is the most used. Dr, 

the ciiimney of the furnace in which the ope- Rush describes the process; which is am* 

ration is perfornied. The tut^y, calamine, or pie, and practised without any difficulty by 

pompholix, collected in the upper part of the farmers. 

iurniices in which ores are smelted, are sub- , From fi>equent trials of this sugar, it doea 

iimates of this kind. not appear to be in any respect inferior to 

SuBSALT. A. salt having an excess of base that of^the West 1n<iBes. It is prepared at 

beyond what is requisite for saturating the a time of the year when neither insect, nor 

acid, as mperBoU is one with an excess of the the pollen of plants exist to vitiate it, as is 

acid. Thus sulphate of potash is the neutral the case with common sugar. From calcu- 

compound of su^phuric'.1cid and potash; sub- lations grounded on fiicts, it is ascertained* 

sulphate of potash, a compound of the saime that America is now capable of producing a 

ingredients, in which there is an excess of surplus of one-eighth mpre than its own 

base; supersulphate of potash, a compound consumption; that is, on the whole, about 

of the same acid and the same base, in which 135,000,000 pounds; which, in the country, 

there is an excess of acid. I'he term was may be valued at fifteen pounds weight fos 

introduced by Dr. I'earson. one dollar. 

* ScccTHATEs. Compouuds of succinic The Indians likewise extract sugar from 
acid with the salifiable bases.* the pith of the bamboo* 

♦ SuGciiric Aciii. See Acin (Succiinc.)* ^ The beet has lately been much cultivated 
SiTOAB is a constituent part of Tegetables, in Gemumy, for the purpose of extracting 

existing in consider&le quantities in a num- sugar from fts root. For this the roots are 

her of plants, it is afforded by the maple, taken up in autumn, washed clean, wiped* 

the birch, wheat, and l^lrkey com. Mar- sliced lengthwise, strung on threads, and 

graaf obtained it from the roots of beet, red hung up to dry. From these the sugar is 

beet, skirret, parsnips, and dried grapes, exttacted by maceration in a small quantity 

The process of this chemist consisted in di* of water; dniwing off tlus upon fresh roots^ 

jesting these roots, raaped, or finely divided, and adding fresh water to the first roots, 

m alcohol. This fluid dissolves the sugar; which is again to be empbyed the same 

and leaves the extractive matter untouched, way, so as to get out all their sufpsr, and sa- 

which falls to the bottom. turate the water as much as possible with i|. 

In Canada, the inhabitants extract sugar This water is to be strained and boiled down 

from the maple. At the commencement of for the sugar. 

spring, they heap snow in the evening at Some merely express the juice from the 

the foot of the tree, in which they previouft- fresh roots, and boil this down; others boil 

ly onake apertures for the passage of the re- the roots; but the sugar extracted in either 

turning sap. Two hundred pounds of this of these ways is not equal in quality to the 

juice, aflbra by evaporation fifteen of a brown- first. 

ish sugar. The quantity prepared annually. Professor Lampadius obtained from 110 

amounts to fifteen thousand weight lbs. of the roots, 4 lbs. of well grained white 

Dr. Rush, in the Transactions of the Ame- powder sugar; and the residuums afforded 

rican Philosophical Society, vol. iii. hasgiven 7 pints of a spirit resembling rum. Achard 

an account at leng^, of the sugar -maple says, that about a ton of roots produced 

tree, of which the following is a short ab- him a 100 lbs. of raw sugar, which gave 

stract: — 55 lbs. of refined sugar, and 25 lbs. of trea- 

The acer aaccharinum of Linnxus, or su* cle. * 

gar maple tree, g^ows in great quantities. But the sugar which is so univeraally used, 

in the western counties of all the middle is afforded by the sugar cane {anmdo aac' 

States of the American Union. It is as tall charifera^^ which is raised in our colonies, 

as the oak, and firom two to three feet in When this plant is ripe, it is cut down, and 

diameter; puts forth a white blossom in the crushed by passing it between iron cylinders 

spring, beiore any appearance of leaves; its placed perpendicularlv, and moved by wa* 

small branches afford sustenance fpr cattle, ter or animal strengtn. The juice which 

and its ashes afford a large quantity of ex- fiews out by this strong pressure is received 

voi.r in S7 
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i« a shalTo# tiwigh, placed beTiesth the c^- « am«M quaitity of butter is thrown i«, t« 

finder. 'Phis juice is called in the French su- moderate its agf'ttation. When the boilins* 

gar colonies veeouf and the cane, after hav- is SJifficiently effected, the fire is put out; 

ing^ under^ne this pressure, is called fte- the liquor is poured into moulds, and aj^- 

giuse. The juice is more or less saccharine, tated, to mix the sirup together with ihe 

according to the nature of the soil on which grain sugar already frtrmed. When the 

the cane haa grown, and the weather that whole is cold, the moulds are opened, and 

has pre<lominated during its growth. It is the loaves are covered with moistened clay, 

aqueous when the soil or the weather has which is renewed from time to time till the 

been humid; and in contraiy circumstancea sugar is well cleansed from its sirup. The 

it is thick and glutinous. loaves being then taken out of tlie moulds^ 

The juice of the cane is conveyed into are carried to a stove, where they are gta- 

ooilers, where it is boiled with wood ashea dually heated to 145° P. They remain in 

and lime. It is subjected to the same ope- this stove eight days, after which they are 

ration in three several boilers, care being wrapped in bh^e paper for sale, 

taken to remove the scum as it rises. In , The several sirups, treated by the same 

this state it is called airupf and is again methods, afford sugars of inferior qualities; 

boiled with lime and alum till it is suiii- and the last }>ortion,whichnokxD^eT aiforda 

ciently concentrated, when it is poured into any crystals, is sold by the name ofmoleu9e». 

a vessel called the oaoler. In this vessel it is l^he Spaniards use this molasses in the pre« 

agitated with wooden stirrers, which break paration of sweetmeats, 

the crust a& it forms on the surface. It is A solution of sugar, much less concen- 

afterward poured into casks^ to accelerate trated than tiiat we have just been speakings 

ita cooling; and while it is still warm, it is of, lets fall by repose crystals, which affect 

conveyed into barrels ntanding upright over the form of tetrahedral prisms, terminated 

a cistern, and pierced through their bottom by dihedral summits^ and known by the 

with several holes stopped with cane. The name of ftti^arcamfy. - 

alnip wliich is not condensed filters through The precetUng account of the mamifec- 

these canes into the cistern beneath; and ture of sug^r in the colonies is chiefly ex- 

leaves the sugar in the state called nan^ tracted * from ChaptaK. The following ia 

w^ar^ or mmc€rv(tdo. This sugar is yeUow taken from Edwards' History of the West 

and fat, and is purified in the islands in the indies^ the authority of which ia indubita'- 

toUowing manner. The sirup%is boiled, and ble. 

poured into conical earthen vessels^ having Sueh planters as are'fiot fortunately fur* 

a small pertbration at the apex, which is nished with the means of grinding their canea 

kept closed. Each Cone, reversed on ita by water, are at this season frequently im- 

apex, is supported in another earthen ves* peded by the failure or inauffi<^ency of their 

ael. The mn^p ia stirred tc^ther, and then mills; for though a sugar null ia a yeay sim^ 

left to cr> stailize. At tite end of fifteen or pie contrivance, yet great ibrce ia requisite 

aixteeu hours, the hole in the point of each to make it vanquish uie reustance wluch it 

cone is opened* that the impure sirup may necessarily meets with. It principally eon« 

nm out. The base of these sugar loaves ia sists of three upright iron rollers or cvlind* 

then taken out, and white pulverised sugar ers, from thirty to forty inches in length, and 

substituted in ita stead; which being well from twenty to twen^-five inches in dia« 

pressed down, the whole ia covered with meten and the middle one> to which the 

clav, moistened with water. This water mpving power is applied, turns the other tw» 

filters through the mass, carrying the sirup by means of cogs. The canes, whidi are 

with it which was mixed with the augar» previously cut shei*tand tied into bundles, are 

but which by this managenicnt fiowa into twice compressed between these roUera; for 

a pot substituted in tiie place of the first, after the> have passed through the first and 

llxis second fiuid is called ,^ne «ini^. Care second rollers, they are turned round the 

is taken to moisten and keep the day to a middle one. by a piece of firame work of a 

proper degree of softness, as it becomes dry. circular f(Mrm, which is called in Jamaica the 

The sugar loaves are afterward taken out„ dumb-returner> and forced back through the 

and dried in a stove for eight or ten days; second and third- By this operation they 

after which they are pulverised, packed, and are squeeaed completely dry, and sQme<« 

exported to Europe^ where they are still far* times even reduced to powder. The cane* 

ther punfied. • juice is received in a leaden bed, and thence 

T\\e operation of 'the French sugar re. conveyed into a vessel called the receirerw 

finera consists in dissolving the cassonade. The refuse, or macerated rind of the cane» 

or clayeci sugar, in lime-water. Bullocks* whiph ia called Gane«traah« aervea for fuel t% 

blo(>d is aaded, to promote tiie clarifying; boil the liquor. 

arnl, when the liquor begins to boil, the The juice from the rotU usually containa 

heat ia diminished, and the scum carefully eight parts of pure water, one part of sugary 

takt n off. It is in the next place concen« aid one part made up of gross oil and iiin« 

trated by a brisk heat; att4> as it boils up» dlage. with a portioa «f eaaeatial mI. Th^ 
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Ibroportlons are taken at a medium; for when shut, causes the fire to be «xtinguiAc^ 
some juice has b^n so rich as to make a through want of air ^ 
liogshead or sixteen hundred weight of sugar As soon as the stream from the receivct 
from thirteen hundred gallons, and some is has filled the clai*lfier with fresh !iqtior,and 
so watery as to require more than double that the fire is lighted, the temper^ which is ge- 
quantity. The richer the juice is, the less nerally Bristol white-lime in powder, is stir- 
it abounds with redundant oil and gum; so red into it. This is done, in order to neii- 
that very fittlc knowledge of the contents tralize the superabundant acid, and to get 
of any other quantity can be obtained by rid of which is the greatest difficulty in su- 
the most exact analysis of any one quantity Rar making. Alkals or lime," generally^ e^ 
tif juice* Kcts this; and at the same time, part w it is 
»m»«r^ii-.-w* — *i _- vi_ » « saiil to become the basis of the sutjar* Mr. 
«„^fIfc"^"f*v"'^l**T'^"'!''"'' E<Jwat<l, affirms, that it affecte b.rth the 
tr^^hf^J. J^ v.- Vif '^ "'•'^ ^T" •">«« and taste of the sugar. It Mb to th« 
1^\S^1 o^^V" ^A «^"f?'"''"'«"*;'^ bottom of tl« pans in a b^ck insoluble mat. 
f^.fll^ S^^ i"^ * '^i*.!!'^ " " . '"? t«^ 'fhich scotches the bottom of the ves- 
S<.r^wL^^f P^*^ ^Sr"f".i "'^ *=>». »"d cannot without difficulty be de- 
rt^vL^ v^^T- ^%.?*"v*^**'' tached from them. But, in onler that less 
mt^S^^i^T^.P^rH-f *!i^^u°"" i-f the time may be pret^ipitated to the bot- 
£?r«»rl^% r' T i'"' '"!''? '*' * t<>"H ««le mo J than half a pint of Btistol 
Si^^WfhLT- «"P?rt»"~. *h»»''"»y Bme should be allov^ed to eveiy hundred 
be called the crust. Thts substance is a thin ^,iu.,o ^^ r^.,^« «*. j m. »«., :/»« w^^k^wI 

vi»r.w ^,»-.*. v^ ** **.«.-. 1- ^1- firalloiis or liquor, atid Mr. Bousie s nietnoa 

black coat of matter that surrounds the cane r*- j-^^^i,.- „\* * w^i,,,. . ^^« «,.«„•«,.,., *^ 

kz^4^,..^^.. 4.u^ : • 4.^ u --• • *. L • • .. ^ dissolving U m boihne wjrter previous to 

between the joints, beginninfi: at each loint, ^; ■ .. ^... .,^ ^^^„ : •.^^Ik^.-u w. 

«nd gradually growin| thinner the farther "^^l^Vt can^Juice should b* 

t^tl ^^la^ T'^'^r. '1' J**" "t^^r ?"* AS the fowe of the Bre increases, and tte 

fi^if ,!!^^ ^TJ^Ft^ ^?'"1^^ '•** Bquorgwws hot, a scum U thrown up, which 

from 1^ and resumes 4tt bright yellow co- ig^n^'Vd of the g-immy matter of the cane, 

lour. It IS a fine black powder, that mixes «..;,k ««^^ ^t«.uJ^«;i ^L\ o,^u ;».y^.,^*;^ «I 

with the clammy exudations frJm the cane, ^-^^^ some o^ the oil, and such impurities aa 

and as the fairness of the su^ is one symp. ^ ^he clarlfiers are generally placed in 

toin of Its goodness, a small quantity of ^i^^ ^^j^^^ ^^ ^t one end of the boihng. 

this crust must wry much prejudice the y^^^ ^i,^„ t,,^^ ^^ pls^ced at one end. 

The sugar is «)btained by the following other, and three boilers are usually ranged 

process.-— Th« juice or Bquor runs ftom the between them* The teache commonly holds 

receiver to the boiHng-house, along a wood* froAi 70 to 100 gallons, and the boilers b^ 

«« gutter lined with lead In the boiling- tween the clarifiers and teache diminish ta 

house) k is receiv^ into one of the copper mxe from the first to the last. But when thi» 

pans orcaldrons, called clarifiers. Of these clarifiers are in the middle, there is gene- 
l3iere are eenevalty three; and their dimen- \ nemMy a set of three txoilers on each ^de> 

mns are tfeteimined by the power of sup- which in effect form a double boiting<-house. 

p^yinj^ them with liqiior« There are wa- This arrangement is veiy necessarj oa larg« 

tcr mills that will grind with great facility estates. 

sufficient for thirty ho^eads of sugar in a ^ Mr. Bousie, to whom. For his improve- 

week. Mediods of quick tioiling cannot be ments in the art of sugar-boiling, the Assem- 

^spensed ^th on plantations thus fortunate* bly of Jamaica gave 1000/, in a pafjer which 

ly provided; for otherwise the cane liqubr he distributed among the members, recom- 

would unavoidably become tainted before it mends the use of vegetable alkali, or ashea 

could be exposed to the fire. The purest ^ wood, iuch as pimento tree, dumb cane» 

4caiie.juioe will not remain twenty nimutea fern tree, cashew, or logwood, as affording 

in the receiver without fermenting. Hence) i^ better temper tfian quicklime. Afterward> 

clarifiers are sometimes seen of one thou- however, he was convinced, that sugar form* 

sand gallons each. But on planUtions that* ^ on the basis oJP fixed alkaline sails never 

duringciop time, make from fifteen to twen- stands the sea, unless some earth is united 

t^ hogsheads of ai^r a»week, three clan- to die aalts Such earth as approaches near- 

liers of three or four hundred gallons each est to the basis of alum, Mr. fid wards thinks, 

«pe sufllident The liquor, wheii clarified^ woukl be most proper; and it deserves to be 

may be drawn off at once, with pans of this inquired, how fijr a proper mixture of vege- 

flixe, and there ia leisure to cleanse the tMc alkaline sahis and lime might prove a 

vessels eveiy time they are used. Each cla* better temper than either lime or alkalinc> 

lifier is furnished either with a siphon or salts alope. In some parts of Jamaica, where 

cock for drawing off the liquor. It has a the cane-liquor was exceedingly rich, Mr, 

ilat bottom, and is hung to a sepsTatA file, Bousie made very good sugar without a IHlKr 

esich dtonmey Ivaving an irsn slider, whiqh» tide of temper. 
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tlie tnucilage is »ble to entangle. The heiit irregiilaf mass of iinperfect crystals, sepa- 
is now suffered to increase gradually till it rating itself from the molasses. From the 
nearly rises to the heat of boiling water, cooler it is taken to the curing-house, where 
The liquor, however, must by no means be the molasses drains from it§ 
differed to boil. When the scum begins to But here it may be proper to notice the 
rise into blisters, which break into white rule for knowing when the subject is fit to 
froth, and generally appear in about forty be ladled from theteache to the cooler. Ma- 
minutes, it IS known to be sufficiently heat- ny of the negro boilers, from long habit, 
cd. Then the damper is applied, and the guess accurately by the eye alcme, judging 
lire extifnguished; and, if circumsts^^nces will by the appeanmce of the grain en the back 
admit, the liquor after this is suffered td re- of the ladle; but the practice generally 
nuun a full hour undisturbed. In the next adopted is to judge by what is called the 
place, it is carefiilly drawn oil', either by a si- touch, i. e. takmg up with the thumb a small 




without breaking as the liquor flows; for will suddenly break and shrink from the 
its tenacity prevents any admiicture. The thumb to the suspended finger, m different 
liquor is received into a gutter or channel, lengths, according as the liquor is more or 
'Which conveys it to the evaporating boiler, less boiled. A thread of a quarter of an 
commonly called the grand copper; and if inch long generally determines, the pro- 
produced at first from good and untainted per boiling height for strong muscovado 
canes, it will then appear almost transpa- sugar.* 

rent. The curing'-house is a large airy building. 

In the grand or evaporating copper, which provided wiUi a capacious mola&es cistern, 

should be sufficiently large to receive the the sides of which are sloped and lined with 

net contents of one of the clarifiei-s, the li- terras, or boards. A frame of massy joist- 

quor is suffered to boil, and the scum, as it work without boarding, is placed over tliis 

rises, is continually taken off by large scum- cistern; and empty hogsheads without head- 

mers, till the liquor becomes finer and some- ings are ranged on the joints of this frame, 

what thicker. This operation is continued, £ight or ten holes are bored in the bottoms 

till the subject is so reduced m quantity, of these hogsheads, and through ^ch of 

that it may be contained in the next or Se- the holes the stalk of a planum leaf is 

cond copper, into' which it is then ladled; — : — — — — 1— 

The liquor is now almost of the colour of § It is necessary to observe in this place, 
Madeira wine. In the second copper' the that, in order to obtain a large-grained su- 
boiling and scumming are continued; and if gar, it must be suffered to cool slowly and 
the stibject be not so clean as is expected, g^duall^. If the coolers be too shallow, 
lime-water is thrown into it. This addition the gram is injured in a surprising man- 
not only serves to give more temper, but ner. 

likewise to dilute the liquor, which some- i The vessel called the teache probably 
times thickens too fest to permit the fecu- derived its name from this practice of trying 
lencies to rise in the scum. When the froth by the touch (tactio. ) Some years ago, John 
in boiling arises in large bubbles, and is not Proculus Baker, £sq. barrister at law, re- 
much discoloured, the li<|uor is said to have commended to the public a method more 
a favourable appearance in the second cop- scientific and certaih, in a treatise which he 
per. When, in consequence of such scum- published in 1775, entitled. An E^ssay on the 
ming and evaporation, the liqubr is again so Art of niaking Muscovado Sugar. It is as 
reduced, that it may be contained in the follows: '* Provide a small thin pane of clear 
third copper, it is ladled into it, and so on to crown glass, set in a frame, whidi I would 
the last copper, which is called the teache. call a tryer; on this drop two or three drops 
This arrangement supposes four boilers or of the subject, one on thie other, and cariy 
coppers, besides the three clarifiers. your tryer out of the boiling-house into the 
In the teache the subject undergoes an- wr. Observe your subject, and more parti- 
i)ther evaporation, till it is supposed boiled cularly whether it grain freely, and whether 
enough to be removed from tlie fire. This a small edge of mc^es separate at the hot- 
operation is usually called striking,*, e, lad- torn. I am well satisfied, that a little expe- 
ling the liquor, which is now exceeding thick, rience will enable you to judge what appear- 
into the cooler. , ance the whole skip will put on when cold. 
The cooler, of which there are generally by this specimen, which is also cold. This 
six, is a shallow wooden vessel, Aout eleven method is used by chemists, to txy evapo- 
anches deep, seven feet in length, and from rated solutions of all other salts: it may 
five to six feet wide. A cooler of this size seem therefisre somewhat strange, it has 
holds a hogshead of sugar. Here the isugar not been long adopted in the boiling- 
gfains, u e. as it cools, it runs into a coarse house.*'. 
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ihnist six or eight inches below the joists, in a great measure owing to the inhumaii 

and long enough to stand upright dbqve and wasteful culture b}^ slavesi, and the ab- 

the top of the hogshead. Into these hogS; surd principles of European colonization, 

heads, the mass from the coojer is put, which <luties, drawbacks, and bounties, whicb 

is called potting; and the molasses drains have the effect to create unnatural mono- 

thrmigh the spongy stalk, and drops into polies, and to prevent commerce from find- 

the cistern, whence it is occasionally taken mg its level. This is eminently the case 

for distillation. In the space of three weeks, with regard to our W^st-lndia islands, aoit^ 

the sugar becomes tolerably dry and fair. It their produce. 

is then said to be cured, and the process is It appears that sugar has the property 

finished. of rendering some of tlie earths soluble 

Sugar thus obtained is called mascovado, in water. This property was accidentally 

and is the raw material whence the British discovered by Mr. Williani Ramsay of Glaso 

sugar.bakers chiefly make their loaf or re- gow. 

fined lump. There is another sort, which was Being employed in making experiments 

formerly much used in Great Britain for do- on sugar, and happening to put some quick- 

mestic purposes, and was generally known lime into a cold solution of it, he noticed, 

by the name of Lisbon sugar. In the West tliat it had acquired an uncommon caustic 

Indies, it is called clayed sugar; and the pro- taste, 

eess of making it is as follows; — Hence he concluded, that sugar possesses 

A quantity of sugar from the cooler is the property of dissolving a certain propor- 

put into conical pots or pans, which the tien of lime; and in order to ascertain its ca- 

Prench call formes, with the points down- pacity in this respect, experiments were made 

ward, having a hole about half an inch in upon this earth, together with strontites,mag- 

diamet^r at the bottom, for the molasses to nesia, and barytes. 

drain through, but which at first is closed Sug^r, dissolved in water at the tempera- 

with a plug. As soon as the sugar in Uiese ture of 50°, is capable of dissolving one-half 

pots is cool, and becomes a nxed body, of its weight of lime: 

which is known by the middle of the top The solution of lime in sugar is of abeau- 

ialling in, the plug is taken out, and the pot tiful white-wine colour, and jbas tiie smell of 

placed over a large jar, intended to receive fresh slaked .quickhme 

the sirup or molasses that drain from it. In It is precipitated from the solution, by the 

this state it is left as long as the molasses carbonic, citric, tartaric, sulphuric, and oxa- 

continues to drop, when a stratum of clay lie acids; and it is decomposed, by double 

is spread on the sugar, and moistened witn affinity, by caustic and carbonated potash 

water. This, imperceptibly oozing through and soda, the citrate, tartrate, and oxalate of 

the pores of the clay, dilutes the molasse;s, potash, &c. 

in consequence of which more of it comes An;equal weight of strontia, with the su- 
away than from sugar cured in the hogs- gar employed, is capable of being dissolved 
head, and the sugar of course becomes so at the temperature of 212°, and(>fbei ng re- 
much whiter and purer. Accordingto Sloane, tain ed in solution by the sugar at 50° of 
the process was first discovered in Brasil, by Fahrenheit. On exposing the crystals which 
accident: *«A hen," says he, "having her had fallen down during the cooling of the li- 
feet dirty, going over a pot 1of sugar, it was quid, to th)» air of the atmosphere, they at- 
found under her feet to oe whiter than else- tracted carbonic acid, and effloresced, 
where." The reason assigned why this pro- The solution of strontia in sugar is of a 
cess is not universally adopted in the Brit- fine white-wine colour, and, like that of 
ish sugar islands is this, that the water which time, has a peculiar Caustic smell. This 
dilutes and carries away the molasses, dis- earth is precipitated by caustio and carbo- 
aolves and carries with it so much of the su- nated potash and soda; also by the carbonic, 
gar, that tlie difference in quality does not citric, tartaric, sulphuric, and oxalic acids; 
pay for the c^tference in quantity. It is pro- and it is decomposed, by compound affinity^ 
bable, however, tliat the French planters ar6 by the carbonates of potash and soda; also 
of a different opinion; for upwards of four by the citrate, tartrate, and oxalate of pot- 
hundred of the plantations of St. Domingo ash. 

have the necessary apparatus for claying. The solution of magnesia in sirup, like 

and actually carry on the' system. those of lime and strontia, was of a pure 

Sugar is very soluble in water, and is a white colour, and had no sensible variation 

good medium for uniting; that fluid with oily in smell or taste from the common solution 

matters. It is much used for domestic pur- of sugar, farther th^n that the sweet seemed 

Eoses, and appears on the whole to be a va- much improved, and was softer and more 

lable and wholesome article of food, the agreeable to the palate, as if it were entirely 

uses of which are most probably restricted freed fi^m the earthy taste, which unrefinea 

by its high price. This price may in a'cer- sugar frequently has. On its remaining at 

tsan degree arise from the nature of the ar- rest for some months, in a bottle well corked, 

tide, and its original -cost; but jui no doubt the.magnesia appears to b&entirely separated. 
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The fi>reroiii^ compounds ft])pear to be begini to evaporate. At 560^, it takes ^f^ 

fprtned by tae union of more simple com- in the open air, and burns with a pale blue 

pounds; as sugar, of carbon and water; flame. When kept melted in an open ves- 

urea, of carburetted hydrogen and nitrous sel tbrsome time, at about 300° F., it becomes 

oxide; lithic acid, of cyanogen and water, thick and viscid; and if it be then poured 

&c. whence it is inferred, that their artifi- into a basin of water, it appears of a red co- 

cial formation falls within the limits of che- lour, and ductile like wax. In this state, it 

mical operations.* is used for taking impressions of seals or 

* SuoAB OF Leas. Acetate of lead. See medals. Its sp. gr. is said to be increased 
Lead.* from 1.99 to 2.325. This change is not 

* Sulphates. ^ Definite compounds of owing to oxidation, for it takes place in 
sulphuric acid with tlie salifiable bases, dose vessels. 

See Acid (Sulphuuic,) "and the respective When a roll of sulphiir is suddenly seized 

bases.* in a warm hand, it crackles, and sometimes 

* SuLPBiTES. Definite compounds of sul- falls in pieces. This is owing to the une- 
phurous acid with the bases.* qual action of heat, on a body which con- 

* SuiPHUii. Of native or prismatic sul- aucts that power slowly, and which has lit- 

phur, there are two species, the common tie cohesion. If a m.ass of sulphur be melt- 

and volcanic; the former is ot two kinds com- ed in a crucible, and after the surface begins 

pact and earthy suli hur. ^^ concrete, if the liquid matter below be al- 

. - ^ i. ^ ;. , ^„, . . lowed to run out, fine adcular crystals of 

% 1. Compact common si^lphur. Colour „..i^k « ...;n u^ «u*«-««^ 

/. « ^u I 11 r *u - „u.vj - sulphur will be obtained. 

sulphur-vellow, and yellow oi other shades. o i . -a • « i ui -^ ^«i. « u .4. ♦.. «,«„ii 

-gji ^ ' 'i J. • ♦ "^i 1 4. 11 J T* Sulphur iS insoluble m water; but in small 

Massive, disseminated, and crystallized. Its A • i u i a 4,u ^ a «^«^ 

,x«:.«-4-,l c« . » • -. »., -A ^ iriTo tof quantity m alcohol and ether, and more 

primitive figure is a p\ ramid of 107^ W, i* o.^,^-^. _;, 

and 84° 24'; basis == 102° 41'. The secon- 'argely m oil _ 

dary figures are, the primitive variously , f^f""^ ^"^^'Z ^^^^.^^^^'^ *". J^"' 

truncated, or acuminated, and delicate acf- dfnite proportions, constituting an lnte^ 

cularcrj^stals. Shining or glimmering. Clea- ^stinff series of acids, See Acid (Sulphu- 

.^r'^^-ri^i^w '^^''^''iff^\/Z}Z^ '""^^ these combinations it is inferred, 

uneven. Iranslucent. lietracts double, ^x^^^.u . «: ^ •. ^i ». e ^ t. • o J 

Harder than talc. Brittle. When rubbed, *^^^LP""'^'3"' ^ f ?"f i?i 'tw 

it exhales a faint sulphureous smeU, and be! !^i* ^'^'^^jf "* ^P"" " ^'"^ = *** 

comes resino-electiic. Sp. gr. 1.9 to 2.1. o .Z?^" ^ u- j-i -^i. ui j 

It occurs in considerable abundance in pri- Th1^Pj?"'^°"^^^^^ 

mitive mountains, in a state of combinafion Ttis compound was first made by Dr. Tbom- 

with metals, forming the different genera of '°"' "f"" f ^ ^l\^*^""^^g*» ^J^''^^ ^«*'- 
pyrites, glance and blende. In ^condary 5^.?^ ^P^^'u It may be made more cx- 
mountains it is mo*re abundant in the pure P^ditiously by heatingsulphiir m a retort 
uncombined state. It is found in the island ^„"^^''?"^ ''^IT!!!: P-^^'^^P^^^'^I^k 
of Iceland, associated with gypsum; or in ^^"^^^1 ""SS^I l^** 'V^^^ 
crusts investing alluvial substances. Very ''J?^!*t'H°I^^ *V"t^^u2^ 
superb specimens of crystallized sulphur are fflluP*" /^^f v'tV''*' This substence, 
found at Conil near Cape Trafalgar: It oc- feen by reflected liriit, appea« of a ted co- 
curs abundanUy in Sicily, at U?binointhe i!^'!^^,^^ ^-^^^'^'J^^ ^^f^ *^^" ^ 
Papal States, in Arragoii in Spwn, and Lau- i^^T^^u^^^' ? *°*«^^* ^^^? ^^P^^ 
enstein in Han6ver. }P **!» ^^^ 5*^ *" "^T »°™«*^^^t resemb- 
. rt « .L T , ^1 ""ff that of sea-weed, but much stronger; 
§ 2. Earthy commm mlphar Colour it affects the eyes like the smoke of peat, 
pale straw-yellow. Massive and dissemi- Its taste is acid, hot, and bitter, ltssp.gr. 
nated. Dull. Fracture fine earthy. Opaque, ig i 7 

Does not soil. Soft to friable. U occurs in it iocs not redden perfectly dry paper 

drusy cavities m flint, and along with the tinged with litmus; when it is agitated ili^n- 

conipact varieties, m gypsum and other tact with water, the water becomes cloudy 

^^^^^' from the appearance of sulphur, and strong- 

2. Volcomc ntlphnr. Colour pale sulphur- ly acid, and it is found to contain oil of n- 

yellow. Massive, imitative, and cr}'stallized triol. 

In pyramids. Glistening, inclining to ada- According to Sir H. Davy's experiments, 

mantine. Fracture uneven. SHghtW trans- 10 grairis of pure sulphur absorb nearly 30 

lucent. It occurs abundantly at Solfetera in cubic inches of chlorine; so that the com- 

the neighbourhood of Vesuvius, and in Ice- pound contains about 2. sulphiir to 4.5chlo- 

iand. — Jameson.* rine, or a prime equivalent of each. 

* SuLPHpB. A simple inflammable body. The compound formed in the manner 
of great importance in chemistiy and the above described, cannot be made to unite t» 
arts. To the properties above mentioned, more chlorine; but it can dissolve a consi- 
we shall here add, that its fusing point is derable portion of sulphur by heat, and be- 
about 220® F., before which temperatiue^ it comes of a tawny-yellow celqut. 



SUL SUL 

Iodide of sulphor is easily formed by of -the Msdder, and replnced it by su]phu. 
mixing the two ingredients in a glass tube, retted hydrogen gas. A young animal in 
and exposrng them to snch a heat as melts these circumstances, usually perishes in 
the su^hur. It is grayish-black, and has in 15 or 20 minutes. Old rabbits resist the 
a radiated structure like that of sulphuret poison much longer. 
of antimofiy. When distilled with water. When potassium or sodium is heated, 
iodine is disengaged. merely to fusion, in contact with sulphu- 

Sulphur and hydrogen combine. Their retted hydrogen, it becomes luminous, and 
union may be eifected, by causing sulphur ^ burns with extrication of hydrogen, while 
to sublime in dry hydrogen in a retort, a metallic sulphuret remains, combined 
There is no change of volume; but only with sulphuretted hydrogen, or a sulphu- 
a part of the hydrogen can be united with retted hydrosulphuret. 
the sulphur in this mode of operating. Sulphuretted hydrogen combines with 

The usual way of preparing sulphuretted an equal volume of ammonia; and unites 
hydrogen, is to pour a dilute sulphuric or to alkalis and oxides, so that it has all the 
muriatic acid, on the black sulpburet of characters of an acid. These compounds 
iron or antimony in a retort. For accurate are called hydrfmdphurett, 
experiments, it should be collected over All the hydrosulphurett^ soluble in water, 
mercury. It takes fire when a lighted have an acrid and bitter taste, and when in 
taper is brought in contact with it, and the liquid state, the odour of rotten eggs. 
bums with a pale blue flame, depositing All those which are insoluble, are, on the 
sulphur, its smell is extremely fetid, re- contrary, insipid and without smell. There 
eembling that of rotten eg^s. Its taste is are only two coloured hydrosulphurets, 
sour. It reddens vegetable blues. It is ab- that of iron, which rs black, and of anti- 
sorbable by water, which takes more than mony, which is chesnut-brown. 
as equal volume of the gas. Its sp. gr. ac- All the hydrosulphurets are decomposed 
cording to MM. Gay-Lusaac and Thenard, by the action of fire. That of magnesia 
Js to that of air, 1.1912 to 1.0. From Sir is transformed into sulphuretted hydrogen 
H. Davy's experiments, it would appear to and oxide of magnesium; those of potash 
be a little less, but he is inclined to adopt and soda, into sulphuretted hydrogen, hy- 
the results of the French chemists, rather drogen, and sulphuretted alkalis; those of 
tban his own, as their gas was weighed manganese, zinc, iron, tin, and antimony* 
in larger quantity, and dried. Notwith- into water aiid metallic sulphurets. 
sunding this preference of other experi- When we put in contact with the air, at 
ments to his own, we must prefer a num- the ordinary temperature, an aqueous so- 
ber nearet to Sir H. Davy's than M. Gay- lution of a hydrosulphuret, there results, 
Lussac's. Its true sp. gr. is 4.1805. 100 cu- in the space of some days, 1st, water, and 
bic inches weigh 36.006 gr.; and it consists a sulphuretted hydrosulphuret, which is 
of 1 volume vapour of sulphur = 1.1111. yellow and soluble; 2d, water, and a co- 
rf- 1 volume of hydrogen = 0.0694 = lourless hydrosulphite,' which, if its base 
1.1805; or a prime equivalent of each = be potash, soda, or ammonia, remains in 
2 J25. If platina wires be ignited in it, by solution in the water; but which falls down 
the voltaic apparatus, it is rapidly decom- in acicular ci7stals, if its base be barytes, 
posed. Sulphur is deposited, and an equal strontia, or lime. 

volume of hydrogen remains. The same The acids in general combine with the 
change is effected more slowly by the elec base of the hydrosulphurets, and disengage 
trie spark. sulphuretted hydrogen with a lively ef- 

Of aU the gases, sulphuretted hydrogen fervescence, without any deposition of 
is perhaps the most deleterious to animal sulphur, unless the acid be in excess, and 
life. A greenfinch, plunged into air, which be capable, like the nitric and nitrous acids, 
contains only ijin^ o^ ^^s volume, perishes of yielding a portion of its oxygen to the 
instantly. A dog of middle size is de- hydrogen of the sulphuretted hydrogen, 
stroyed in air that contains -g-ffij-? and a The hydrosulphurets of potash, soda, 
horse would fall a victim to an atmosphere ammonia, lime, and magnesia, are prepared 
containing jj^ . directly, by transmitting an excess of sul- 

Dr. Chaussier proves, that to kill an ani- phuretted hydrogen gas, through these 
mal, it is sufficient to make the sulphuret- bases, dissolved or diffused in water, 
ted hydrogen gas act on the surface of its The cdmposition of the hydrosulphurets 
body, when it is absorbed by the inhalants, is such, that the hydrogen of the sulphu- 
He took a bladder having a stop-cock at retted hydrogen, is to the oxygen of the 
one end, and at the other an opening, into oxide in the same ratio as in water. Hence, 
which he introduced the body of a rabbit, when we calcine the hydrosulphurets of 
leaving its head outside, and securing the iron, tin, &c. we convert them mto Water 
bladder air-tight round the neck by adhe- and sulphurets. 

sive plaster. He then sucked the air out Hydrosulphuret of potash crystallizes in 
Vol. II. S8 
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four-BidedprifmSftemiiiiated by four-tided ft sohitf oo of a hydrotulphiiret, ssturftled 

pyramids. Its taste is acrid and bitter, with sulphuretted hydrogen, so mudi more 

Bxposed to the air, it attracto humidity, sulphuretted hydrogen is evolmU •• tli« 

absorbs oxygen, passes to the state of a temperature is more elevated. But when 

sulphuretted hydrosulphuret, and finally the solution of hydrosalphuret, instead of 

to that of a hydrosulphite. It is extremely being saturated, has a suftcieht excess of 

soluble in water. Its solution in this liquid alkafi, it evolves no perceptible quantity of 

occasions a perceptible refrigeration. Sub- sulphuretted h^rogen, even at a boilin|^ 

jected to heat, it evolves much sulphuret- heat; although it dissolves as much sulphtir 

ted hydrogen, and the hydrosulphuret pas- as in its state of saturation. It hence fol- 

ses to the state of a sub-hydrosulphuret. lows, 1st, That sulphuretted hydrogen, snl- 

Hyirondphuret ^f toda crystallizes with phur, and the alkalis, have the property of 

more diiRculty than the preceding. forming very variable triple combinstions; 

Bydrotulphuret of ammonia is obtained by 2d, That all these combinations contain less 
the direct union of the two gaseous con- sulphuretted hydrogen than the hydrosol- 
stituents in a glass balloon, at a low tern- phurets; and, 3d, That the quantity of siil- 
perature. As soon as the gases mingle^ phuretted hydrogen is inversely as the sol- 
transparent white or yellowish crystals are phur they contain, and reciprocally. These 
formed. When a mere solution of this hy- compounds have been called,* in general, 
drosulphuret is wished for medicme or sulphuretted hydrosulphurets; but the 
analysis, we pass a current of sulphuretted name of hydrogenated sulphutets is more 
hydrogen through aqueous ammonia till particularly given to those combhiations 
saturation. which are saturated with sulphur st ahigfa 

The pure hydrosulphuret is white, trans- temperature, because, by treating them 

parent, and crystallized in needles or fine with aeids, we precipitate a peculiar oom- 

plates. It is very volatile. Hence, at or- pound of sulphur and hydrogen, of which 

dinary temperatures, it gradually sublimes we shall now treat 

into the upper part of the phials in which This compound of hydrogen and sulphur, 

we preserve it. We may also by the same the proportions of the elements of whieh 

means separate it from the yellow sulphu- have not yet been accurately ascertuaed, 

retted hydrosulphuret, with which it is oc- is also called a hydruret of sulphur. It is 

caslonally mixed. When exposed to the formed by putting flowers of sulphur in 

air, it absorbs oxygen, passes to the state contact with nascent sulphuretted hydro- 

of a sulphurettecl hydrosulphuret, and be- gen. With this view, we take an aqueous 

comes yellow. When it contains an excess solution of the hydrogenated sulphuret of 

of ammonia, it dissolves speedily in water, potash, and pour it gradually into liquid 

with the production of a very considerable muriatic acid, which seizes the potash, and 

coal. forms a soluble salt, whilstthe sulphur and 

Sub-hfdrondphuret o/barytea is prepared sulphuretted hydrogen unite, fall down to- 
by dissolving, in five or six parts of boiling gether, collecting by degrees at the bottom 
water, the sulphuret of the earth obtained of the vessel, as a dense oil does in water, 
by igniting the sulphate with charcoal. To preserve this hydruret of sulphur, we 
The solution, being mtered while hot, will must fill with it a phial having a ground 
deposite, on cooling, a multitude of crystals stopper, cork it, and keep it inverted in a 
which must be drained, and speedily dried cool place. We may consider this sub- 
by pressure between the folds of blotting stance either as a combination, of sulphur 
paper. It crystallizes in white scaly plates, and hydrogen, or of sulphur and sulphu- 
It is mudi more soluble in hot tlian in cold retted hydro^n; but its properties, and the 
water. Its solution is colourless, and capa- mode of obtaming it, render the latter the 
ble of absorbing, at the ordinary tempera- more probable opinion. The proportion of 
ture, a very large quantity of sulphuretted the constituents is not known, 
hydrogen. The most interestingof the hydrogenated 

Sub-kydrotulphuret of atrontites crystalli- sulphucets is that of ammonia. It wasdis- 

zes in the same manner as the preceding, covered by the Hon. Robert JBoyle, and 

The crystals obtained in the same way roust called his fuming liquor. To prepare it, 

be dissolved in water; and the solution be- we take one part of muriate of ammoma 

ing exposed to a stream of sulphuretted and ofpulverized quicklime, and half a part 

hydrogen, and then concentrated by eva- of flowers of sulphur. After mixing them 

poration in a retort, will aflbrd, on cooling, intimately, we introduce the mixture into 

crystals of pure sub-hydrosulphuret. an earthen or glass retort, taking care that 

Hydrosulphurets of lime and magnesia none of it remains in the neck. A dry 

have been obtained only in aqueous solu- cooled receiver is connected to the retort 

tions. The metallic hydrosulphurets of any by means of a long adopter-tube. The heat 

practical importance are treated of under must be urged slowly almost to redness, 

their respective metals. A yellowish Uquor condenses in the reoeiv- 

^Vhen we expose Sulphur to the action of er, which is to be put into t phial with its 
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own wd^ht of Aowefs of 8iilplMir» and aei- sure on the grats» so that it becomes ne« 

talcd with it seyen or ei|^ht minutes. The cessary to impregnate all the stuff with dif- 

gseiler part of the sulphur is dissolved, ferent mordants, to yarjr the colours, with- 

the colour of the mixture deepens remark- out leaving any part of it white. 

Myf and becomes thick, constituting the Supbrsalt. A compound of an acid 

hydrogenated sulphuret. and base, in which the acid is in excess. 

The distilled liquor diffuses, for a long See Sdbsalt. 

. time, dense vapour in ajar full of oxygen * Surtvrbrans. Fibrous brown coal, 

or common air; but scarcely any in azote or bituminous wood, so called in Iceland, 

or hjndrogen; and the dryness or humidity where it occurs in great quantities.* 

of the gases makes no difference in the ef- * Swamp Ore. Indurated bog iron ore.* 

fects. It is probably owing to the oxygen Sweat. When the temperature of the 

converting the Uquor into a hydrogenated body is much increased, either by being 

•nlphnret, or perhaps to the state of sul- exposed to a hot atmosphere, or by violent 

phite, that the vapours appear. exercise, the perspired vapour not only in- 

. Bydrogenated sulnhurets are frequently creases in quantity, but even appears in a 

called hydroguretted sulphurets. liquid form. This is known by the name 

Salpliur combines with carbon, forming ofrweat, 

an interesting compound, to which the Beside water, it cannot be doubted, that 

name of sulphuret of carbon is sometimes cordon is also emitted from the skin; but in 

given. I have described it under the title what state, the experiments hitherto made 

CA.RBVRXT OF Sulphur. For the com- do not enable us to decide. Mr. Cruick- 

binations of sulphur and phosphorus, see shanks found, that the air of the glass ves* 

the latter article.* sel in which his hand and foot had been 

*Sui«PRURnTTSD Chtazzc AczD. See confined for an hour, contained carbonic 

Acid (Sulpxuro-Prussic).* acid gas; for a candle burned dimly in it, 

* Sulphuric Acid. See Acid (Sul- and it rendered lime-water turbid. And Mr. 
VHOHic).* Jurine found, that air which had remained 

* SuLPBURovs Acid. See Acid (Sul- for some time in contact with the skin, 
VHUAous).* consisted almost entirely of carbonic acid 

Sumach. Common sumach (rhus coria- gas. The same conclusion may be drawn 
m) is a shrub that grows naturally in Sy- &om the experiments of Ingenhousz and 
lia, Palestine, Spain, and Portugal. In the Milly. Trousset has lately observed, that 
two last, it is cultivated with great care, air was separated copiously from a patient 

Its shoots are cut down evety year quite to ^f his while bathing. 
the root, and» after being dried, they are Beside water and carbon, or carbonic 
reduced to powder by a mill, and thus pre- acid gas, the skin emits also a particular 
pared for the purposes of dyeing and Un- odorous substance. That every aninal has 
ning. The sumach cultivated in the neigh- a peculiar smell, is weU known: the dog 

bouriiood of Montpeliier, is called r4doul^ can discover his master, and even trace 

or rmtdbff. ^^^ ^ * distance by the scent A dog, 

Mr. Hatchett found, that an ounce am- chained up several hours after his master 

tains about 78 or 79 grains of Unnin. had set out on a journey of some hundred 

Sumach acU on a solution of silver just miles, followed his fooUteps by the sm^U. 

as galls do; it reduces the silver to its me- ^^^ ** « needless to multiply instances of 

tallic stote; and the reduction is favoured this fact, they are too well known to every 

by the action of light. ^^^' ^^''^ ***** *°*®** ^^^ ^ owing to 

Ofall astringents sumach bears the great- some peculiar matter which is constantly 

est resen^lance to galls. The precipitate, emitted; and this matter must differ some- 

bowever, produced in solutions of iron by what either in quantity or some other 

an infusion of it is less in quantity than property, as we see, that the dog easily 

what is obtained by an equal weight of distinguishes the individual by means of 

walls; so that in most cases it may be sub- it. Mr. Cruickshanks has made it probable 

stituted for galls, the price of which is con- that this matter is an oily substance; or at 

mderable, provided we proportionally in- least, that there is an oily substance emit- 

crease its quantity. ted bv the skin. He wore repeatedly, night 

Sumach alone gives a fawn colour, incli- and day for a month, the same under waist- 

ning to green; but cotton stuffs, which have coat of fleecy hosiery, during the hottest 

been impregnated with printer's mordant, part of the summer. At the end of this 

that U, acetate of alumina, take a pi-etty time he always found an oily substance ac- 

ffood and very durable yellow. An incon- cumulated in considerable masses on the 

venience is experienced in employing su- nap of the inner surface of the waistcoat, 

inach in this way, which arises from the in the form of black tears. When rubbed 

fixed nature of ite colour; the ground of on paper, it rendered it transparent, and 

the stuff docs not lose its colour by expo- hardened on it like grease. It burned with 
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a white flame, and left behind it a charry rather saline, and more stnular to that of 

residuum. salt than acid. Though colourless, it stftins 

Berthollet has observed the perspiration linen. Its smell is peculiar, and insupport- 

acid; and he has concluded, that the acid able when it is concentrated, which is the 

which is present is the phosphoric; but this case in particular during distillation. But 

has not been proved. Fourcroy and Vau- before he speaks of the trials to which he 

quelin have ascertained, that the scurf subjected it, and of which he bad occasion 

which collects upon the skins of horses, for a great quantity, he describes the me- 

consists chiefly of phosphate of lime, and thod he adopted lor procuring it, which 

urea is even sometimes mixed with it. was similar to that of Mr. Cruickshanks. 

According to Thenard, however, who Human sweat, according to M. Tlienard, 

has lately endeavoured more particularly is formed of a great deal of water; free 

to ascertain this point, the acid contained acetous acid; muriate of soda; an atom of 

in sweat is the acetous; which, he likewise phosphate of lime, and oxide of iron; and 

obser\''es, is the only free acid contained in an inappreciable quantity of animal matter^ 

urine and in milk, this acid existing in both which approaches much nearer to gelatin 

of them when quite fresh. His account of than to any other substance, 

his examination of it is as follows: * Swinxstone. A. variety of compact 

The sweat is more or less copious in dif- lucullite, a sub-species of limestone.* 

ferent individuals; and its quantity is per- Sylvakitb. Native tellurium, 

ceptibly in the inverse ratio of that of the Sylvius (Salt of), or (Fxbrifuce 

urine. All other circumstances being simi- Salt of). Muriate of potash, 

lar, much more is produced during diges- Synovia. Within the capsular ligament 

tion than during repose. The maximum of of the different joints of the body, there is 

its production appears to be twenty-six contained a peculiar liquid, intended evi- 

grains and two-thirds in a minute, the mini- dently to lubricate the parts, and to flacali- 

mum nine grains troy weight. It is much tate their motion. This liquid is known 

inferior, however, to the pulmonary trans- among anatomists by the name of ^ftt^vim, 

piratibn; and there is likewise a great dif- From the analysis of M. Margueron, it 

ference between their nature and manner appears, that synovia is composed of the 

of formation. The one is the product of a following ingredients: 

particular secretion, similar in some sort to 11.86 fibrous matter 

that of the urine; the other, composed of a 4 52 albumen 

great deal of water and carbonic acid, is I'ys muriate of soda 

the product of a combustion gradually ef- yI soda 

fected by the atmospheric air. >0 phosphate of time 

The sweat, m a healthy state, very sen- 80.46 water 

sibly reddens litmus paper or infusion. In ' 

certain diseases, and particularly in putrid 100.00 
fevers^ it is alk^Jine; yet its taste is always 
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• fpABULAB SPAR, or Table Sfar Massive, disseminated, in plates, imitative, 
-1- The schaalstein of Werner, and and sometimes crystallized in small six- 
prismatic aug^te of Jameson. sided tables, which are druses. Splendent, 
Colour grayish-white. Massive, and in pearly, semi-metallic. Cleavage single, 
imgular-granukr concretions. Shining with curved folia. Translucent. Flexible, 
pearly. Cleavage double. Fracture splin- but not elastic. Yields to the nail. Per- 
tery. Translucent. Harder than fluor spar, fectly sectile. Feels very greasy. Sp. gr. 
but not »o hard as apatite. Brittle. Sp. gr. 2.77. It whitens, and at length affords a 
3.2 to 3.5. Its constituents are, silica 50, small globule of enamel, before the blow- 
lime 45, water 5. — Xlaproih- Xt occurs in pipe. Its constituents aite. silica 62, mag- 
primitive rocks, at Qrawicza in the Bannat nesia 27, alumina 1.5, oxide of iron 3.5, 
of Temeswar, where it is associated with water e.-^Vanguelm. Klaproth found 2.75 
brown garnets.* of potash in 100 parts It occurs in beds 

• Tacamahac. A resin, having th^ in mica-^late and clay-slate. It is found in 
aroma of musk, and soluble in alcohol.* Aberdeenshire, Banffshire, and Perthshire. 

* Talc Of this mineral, Professor The finest specimens come from Saltzburg, 
Jameson's sixth sub-species of rhomboidal the Tyrol, and St. Gothard* It is an ingre- 
tnica, there are two kinds; common talc, dient in, rouge for the toilette, along with 
and indurated talc. carmine and benzoin. This cosmetic com- 

1. Common talc. Colour greenish-white, municates a remarkable degree of sofhiess 
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to the skin, and is not injaHous. The flesh gelatin; but he remarks, that the tannin df 
polish is giren to gypsum figures, by rub- different vegetables requires different pro- 
bing them with talc. portions of gelatin for its saturation; and 
2. Indurated ttdc, or taic-sktte. Colour that the quantity of precipitate obtained is 
greenish-gray. Massive. Fragments tabu- influenced by the degree in which the so- 
lar. Translucent on ihe edg^s. Soft, lutions are concentrated. 
Streak white. Rather sectile. Kasily fran- M. Chenevix observed, that coffee berries 
giUe. Not flexible. Feels gf^asy. Sp. acquired by roasting the property of preci- 
gr. 2.7 to 2.8. It occurs in primitive moun- pitatinggfelatin; and Mr. Hatchett has made 
tains, where it forms beds in clay-slate and a number of experiments, which show, that 
serpentine. It is found in Perthshire, an artificial tannin, or substance having it« 
Banfllshire, the Shetland Islands, and abun- chief property, may be formed, by treating 
daiitly on the Continent. It is employed with nitric acid, matters containing char- 
for drawing lines by carpenters, tailors, coal. It is remarkable that this tannin, 
hat-makers, and glaziers.— Jiaine«on.* when prepared from vegetable substances. 

• TAI.CITK. Nacrite of Jameson, and as dry charcoal of wood, yields, on combus- 
earthy talc of Werner. Colour greenish- tion, products analogous to those of animal 
white. It consists of scaly parts. Glim- matters. From his experiments it would 
mering, pearly. Friable. Feels very greasy, seem, that tannin is, in reality, carbonace- 
Soils. It melts easily before the blow-pipe, ous matter combined with oxygen; and the 
Its constituents are, alumina 81.75, mag- difference in the proportion of oxygen may 
nesia 0.75, lime 4, potstoh 0.5, water 13.5. occasion the differences in the tannin pro- 
— ^©An. This is a very rare mineral, oc- cured from different substances, that from 
curring in veins, with sparry ironstone and catechu appearing to contain most, 
galena, in the mining district of Frey- Bouillon Lagrange asserts, that tannin 
berg.* by absorbing oxygen is converted into gal- 

• Tallow. See Fat.* lie acid. 

*Tamarikds. The pulp consists, ao- It is not an unfrequent practice, to admi- 

cording to Yauquelin, of bitartrate of pot- nister medicines containing tannin in cases 

ash 300, gum 432, sugar 1152, jelly 576, of debility, and at the same time to pre- 

citric acid 864» tartaric acid 144, malic acid scribe gelatinous food as nutritious. But 

40, feculent matter 2880, water 3364; in this is evidently improper, as the tannin. 

9752 parts.* from its chemical properties, must render 

Tamnim. This, which is one of the im- the gelatin indigestible. For the chief use 

mediate principles of vegetables, was first of tannin, see the following article, 
distinguished by Seguin from the gallic * According to Berzelius, tannin consists 

aeid» with which it had been confounded of hydrogen 4.186 -|- carbon 51.160 4- oxy? 

under the name of the attringent priiidple, gen 44.654. And the tannate of lead is 

He gave it the name of tannin, from its use composed of 

in the tanning of leather; which it effects tannin^ 100 26.923 

by its characteristtic property, that of foion- oxide of lead, 52 14. 

ing with gelatin a tough insoluble matter. But there is much uncertainty concerning 

It may be obtained from vegetables by the definite neutrality of this compound.* 
macerating them in cold water; and preci- Tanning. The several kinds of leather 

pitated from this solution, which contains are prepared from the skins of animals ma- 

likewise gallic acid and extractive matter, cerated for a long time with lime and water, 

by hyperoxygenized muriate of tin. From to promote the separation of the hair and 

tliis precipitate, immediately diffused in a wool, and of the fat and fleshy parts, in 

large quantity of water, the oxide of tin which recourse is also had to the assistance 

nipy be separated by sidphuretted hydro- of mechanical pressure, scraping, and the 

gen gaSf leaving the tannin in solution. like. The skin, when thus deprived of its 

Professor Hroust has since recommended more puti*escible part, and brought consi- 

another method, the precipitation of a de- derably toward the state of mere fibre, is 

coction of galls by powdered carbonate of tanned by maceration with certain astrin- 

potash^ washing well the greenish-gray gent substances, particularly the bark of 

flakes that fall down, with cold water, and tiie oak-tree. 

drying them in a stove. The precipitate The hide consists almost wholly of gela- 

grows brown in the air, becomes brittle and tin, and all that is necessary is, to divest it 

shining like a resin, and yet remains soluble of the hair, epidermis, and any flesh or fat 

in hot water. The tannin in this state, he adhering to it. This is commonly done, 

says, is very pure. after they have been soaked in water some 

Sir H. Davy, after making several expe- time, and handled or trodden to cleanse 

riments on different methods of ascertain- them from filth, by immersing them in 

ing the quantity of tannin in astringent in- milk of lime. Some, instead of lime, use 

fusicms, prefers for this purpose, the com- an acescent infusion of barley or rye-meal, 

mon process of precipitating the Unnin by oc spent tan; and others recommend w|itej^ 
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AcidtiUted with sulphtiric acid. Similar The slowness of these opera^oDB, "wliich 

acidulous waters are afterward employed the experiments of Se|^uinhaye shown may 

for raising or swelling the hide, when this he finished in a few days, and in a more 

is necessary. advantageous manner, hy means- of the 

The duns thus prepared, are finally to same substances, proTes, that the nature 

undergo what is properly called the tan- of those operations was not understood hy 

ning. This is usually done by throwing those who performed them. ThOae of 

into a pit, or cistern made in the ground, tanning, properly so called, were as little 

a quantity of ground oak-bark, that has known, as the details we are about ^^ving 

already been used, and on tliis the skins will prove, which we compare with the 

and fresh bark in alternate layers, covering least improved routine now in practioe. 

the whole with half a foot of tan, and tread- Whatever the method of unhairing was, 

ing it well down. The tanning may be the mode of taniung was always tiie same, 

accelerated by adding a little water. for skins unhaired with lime, or those pre- 

As it is a long time before the hide is pared with barley or tan. 

thoroughly tanned in tliis mode, at least This mode of operating would take 

many months, during which the bark is eighteen months or two years, often three 

renewed three or four times; M. Seguin years, when it was wished to tan the ludea 

steeps the skin in a strong infusion of tan, thoroughly. 

and assists its action by heat. Chaptal ob- Among the substances for tanning, jfall- 
serves, however, that this requires an ex- nut, sumach, and the bark of oak, to which 
tensive apparatus, for preparing the liquor, may be added catechu, appear the most 
and the skins: the leather imbibes so much proper, at least, in the present state of our 
water, that it remains spongy a long time, knowledge. In the middle departments of 
and wrinkles in drying; and it is extremely France, oak-bark is preferred, because it 
difficult so to arrange the hides in a copper, is the cheapest and most abundant sub- 
as to keep them apart from each other, and stance. To use it, it is first gpfound to 
free of the sides of the vessel. powder; then, according to the old mode. 

The following account of M. 8eguin*s it is put into large holes dug in the {ground, 

practice, was transmitted to England in the which are fiHed by alternate layers of 

year 1796: — ground bark and unhaired hides. 

To tan a skin is to take away its putres- As the principle which effects the tan- 
cent quality, preserving, however, a certain ning cannot act in the interior of the skin,' 
degree of pliability. This is effected by in- unless carried in by some liquid in which 
corporating with the skin particles of a sub- it is first dissolved, tanning is not produ- 
atance, which destroys their tendency to ced by ti)e immediate action of the pow- 
putrefaction. dered bark upon the skin, but only by the 

The operations relating to tanning are action of the dissolution of the tanning 
therefore of two kinds: — ^the first is merely principle originally contained in the ha^. 
depriving the skin of those parts, which The tan therefore has the tanning proper- 
would oppose its preservation, or which ty only when wetted so much as not to ab- 
adhere co it but little, such as hair and sorb all the water thrown on it. But a» 
fiesh; the other consists in incorporating tanners put in their vats only a small per- 
with it a substance, which shall prevent its tion of water compared to what would be 
putrefying. necessary to deprive the bark of all the 

The operations of the first kind are tech- tanning principle which it contains, the 

nically termed, unhairing and fleshing; the bark put into the vats preserves, wh«i 

operations of the second kind belong to taken out, a portion of its tanning princi- 

tanning, properly so called. pie. 

Fleshing is an operation merely mecha- This waste is not the only disadvantitfe 

nical: unhairing is a mechanical operation of the old modes of proceeding; they m, 

if performed by shaving; or a chemical besides, liable never to produce in tiiesldns 

operation, if effected by dissolution or de- a complete saturation with the tanning prin- 

composition of the substance, which con- ciple. For as the property of attraction is 

nects the hair with the skin. common to all bodies, according to the dif- 

According to the ancient method, the ferent degree of saturation, the water con- 
dissolution of this substance was effected taining in solution a certain quantity of the 
by means of lime; the decomposition, either tanning principle, will not part, to a fixed 
by the vinous fermentation of barley, by weight of skins, with as much as the same 
the acetous fermentation of oak-bark, or quantity of water will, in which a greater 
by the putrid fermentation produced by quantity of the principle is dissolved, 
piling the hides one upon another. As the water, which in the old manner 

Unhairing by means of lime would often of proceeding is in the vats, c«i contain 

take 12 or 15 months; this operation with but a small portion of the tanning princU 

barley, qr the acetous part of tan, oould not pie, owing to the nature of the operation, 

be performed in less than two months. H can gire bat a amall portion of it to the 



TAN TAK 

skxArand «veii this it parts with by dow state betveen gltie and skin; and then t^ 

defp^ees. Hence, the slowness in the tan- combine with it» afler this disoxygenatioif, 

ning* of skins according^ to the old method, and while it is in this middle state, that 

which required two wbole years, and some- particular substance in oak-bark, as well 

times three, before a skin was well tanned as in many other vegetables, which is found 

to the centre. Hence also, the imperfec- to precipitate the solution of glue, and 

tion of skins tanned by that method; an which is not, as has been hitherto conceiv- 

imperfection resulting from the non-satu- ed, an astringent substance. 
ration of the tanning principle, even when Agreeably to these discoveries, there 

it had penetrated the centre. only remuns, in order to tan speedily and 

The important desideratum was, there- completely, to condense the tanning prin- 

Ibre, to get together, within a small comr ciple so as to accelerate its action. Seg^in, 

pasSf the tajuwig principle, to increase its to effect this, follows a very simple pro- 

aetion» and produce in the hide a complete cess. He pours water upon the powdered 

saturation in a- much shorter time than that tan, contained in an apparatus nearly simi- 

neoessary for the incomplete tanning pro- lar to that made use of in saltpetre works. 

duoed in vats. But, first of all, it was ne- This water, by going through the tan, 

eessary to analyze the skin, analyze the takes from it a portion of its tanning prin- 

leather, and analyze the oak-bark. The ciple, and by successive filtrations dissolves 

pfriacif^es of these three substances were every time an additional quantity of it, till 

to be insulated, and th^r action upon one at last the bark rather tends to deprive it 

another determined, the influence of their of some than to give up more. Seguin sue- 

combination Upon that action known, and ceeds in brining these solutions to such a 

the dreumstances most productive of its degree of strength, that, he says; he can, 

greatest action found out. by taking proper measure, tan calf-skin in 

Segttin, by following this method, has 24 hours, and the strongest ox-hides in 

determined:— ' seven or eight days. These solutions con- 

1. That the skin deprived of flesh and taining a great quantity of the tanning 
hair, is a substance, which can easily, by a principle, impart to the skin as much of it 
proper process, be entirely converted into as it can absorb; so that it can then easily 
an animal jelly (glue). attain a complete saturation of the princi* 

2. That a solution of this last mentioned pie, and produce leather of a quality much 
ftubstance, mixed with a solution of tan, superior to that of most countries famous 
forms immediately an imputrescible and in- for their leather. 

dissoluble compound. On the above I have only to remark, that 

3. That the solution of tan is composed every new art or considerable improvement 
of two very distinct substances; one of must unavoidably be attended with many 
vluch preci|Mtates the solution of glue, difficulties in the establishment of a manu- 
and which is the true tanning substance; factoi^ in the large way. From private in- 
the other, which precipitates sulphate of quiry I find, that this also has its diflicul- 
iron, without precipitating the solution of ties, which have hitherto prevented its be- 
glue, and which produces only the neces- ing carried into full effect in this country. 
sary disoxygenation of the skin, and of the Of what nature these may be I am not de- 
substance which connects the hair to the cidedly informed, and mention them in this 
skin. place only to prevent manufacturers from 

4. That the operation of tanning is not engaging in an undertaking of this kind, 
a simple combination of the skin with the without cautious inquiry. 

principle which precipitates tiie glue, but M. Desmond has recommended, to satu- 

a combination of that principle with the rate water with tannin, by afifVision on suc- 

skin. disoxygenized by the substance, cessive portions of oak-bark, or whatever 

which in the dissolution of tan is found to may be used; and when the bark will give 

predpitate the sulphate of iron; so that out no more tannin, to extract what gallic 

every substance proper for tanning should acid still remains in it, by pouring on fresh 

possess the properties of precipitating the water. To the latter, or acidulous liquor, 

solution of glue, and of precipitating the he adds one-thousandth part by measure of 

sulphate of iron. sulphuric acid; and in tiiis steeps the hide, 

5. That the operation of tanning consists till the hair will come off easily by scra- 
in swelling the skins by means of an aci- ping. When raising is necessary, he steeps 
dulous'principle; to disoxygenize, by means the hide ten or twelve hours in water aci- 
of the principle which in the solution of dulated with a five-hundredth part by mea- 
bark precipitates the solution of sulphate sure of sulphuric acid; after which they 
of iron, that substance Which connects the are to be washed repeatedly, and scraped 
hair to the skin, and thus produce an easy with the round knife. Lastly, the hides 
unhairing; to disoxygenize the skin by are to be steeped some hours in a weak 
means of the same prmciple, and to bring solution of tannin, then a few days in a 
it by this disoxygenation to the middle stronger, and this must be renewed as th^ 
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tMmin is ezbtu8ted» till the leather is fidly Munreil to each quintal of the salt Ailsr 

tanned. this boiling with the earth, a .very white 

For the softer skins, as calves', goats', salt is obtained by evaporation, which is 

&c. he does not use the acid mixture, but known by the name of cream of tartar, or 

milk of lime. tlte acidulous tartrate of potash. 

Of substances used for tanning, Sir 6. M. Desmaretz has informed us» that the 

Davy observes, that 1 pound of catechu is process used at Venice consists, 

nearly equal to 2i of galls, 3 of sumach, 1. In drying the tartar in iron boilers. 

7ji of the bark of the Leicester willow, 8^ 2. Pounding it, and dissolving it hi hot 

of oak*bark, 11 of the bark of the Spanish water, which, by cooling, affords purer 

chestnut, 18 of elm*bark, and 21 of com- crystals. 

mon willow-bark, with respect to the tan- 3. Kedissolving these crystals in water* 

nin contained in them. He observes too, and clarifying the solution by wfaities of 

that leather slowly tanned in weak infusi- eggs and ashes. 

ons of barks appears to be better in quali- I'he process of Montpellier is preferable 

ty, being both softer and stronger than to that of Venice. The addition of the 

when tanned by strong infusions; and he ashes introduces a foreign salt, which al« 

ascribes this to the extractive matter they ters the purity of the product See Aciv 

imbibe. This principLe, therefore, affects (TARTAaic). 

the quality of the material employed in TartarCChalybxatbd). Thisispre- 
tanning; and galls, which contain a great pared by boiling three parts of the super- 
deal of tannin, maJce a hard leather, and taitrate of potash and two of iron ^ngs 
liable to crack, from their deficiency of in forty-six parts of water, till the tartar 
extractire matter. — Jinn, de Cfdm. — Pfdlot, appears to be dissolved. The liquor • is 
Trana.-^-PhiloB. Magj-^ChaptaCB Chem. then filtered, and crystals are deposited on 

* Tantalum Orb. See Ore or Taw- cooling, more of which are obtained by 
TALUM.* continuing the evaporation. 

* Tantalum. The metal already treat- Tartar (Cream or). The popidar 
ed of under the name of Columbium.* name of the purified supertartrate of pot- 

Tarras, or Terras. A volcanic earth ash. 

used as a cement. It does not differ much Tartar (Crude). The supertartrate 

in its principles from pouzzolana; but it is of potash in its natural state, beibre it has 

much more compact, hard, porous, and been purified. 

spongy. It is generally of a whitish-yellow Tartar (Emetic). The tartrate of 

colour, and contains more heterogeneous potash and antimony. See Avtimont. 

particles, as spar, quartz, schoerl, &c. and Tartar or the teeth. The popular 

something more of a calcareous earth. It name for the concretion that so firequently 

effervesces with acids, is magnetic, and fu- incrusts the teeth, and which consists ap- 

sible per se. When pulverized, it serves parently of phosphate of lime, 

as a cement, like pouzzolana. It is found Tartar (Rxcemerated). Acetate of 

in Germany and Sweden. See Lime. potash. 

* Tartar. See Acid (Tartaric).* Tartar (Salt or). The subcarbonate 
Tartar is deposited on the sides of of potash. 

casks during the fermentation of wine: it Tartar (Secret Foliated Eaatr 

forms a lining more or less thick, which is or). Acetate of potash. 

scraped off. This is called crude tartar, Tartar (Soluble). Neutral tartrate 

and is sold in Languedoc from 10 to 15 of potash. 

livres the quintal. Tartar (Vitriolated). Sulphate of 

All wines do not afford the same quan- potash, 

tity of tartar. Neumann remarked, that the Tartarine. The name given by Kir- 

llungarian wines left only a thin stratum; wan to the vegetable alkali, or potash, 

that the wines of France afforded more; Tartarous Acid. See Agio (Tah- 

and that the Rhenish wines afforded the taric). 

purest and the greatest quantity. Tartrate. A neutral compound of the 

Tartar is distinguished from its colour tartaric acid with a base, 

into red and white: the first is afforded by Tea as. That peculiar fluid, which is 

red wine. employed in lubricating the eye, and which 

Tartar is purified from an abundant ex- is emitted in considerable quantities when 

tractive principle, by processes which are we express g^ef by weeping, is known by 

executed at Montpellier and at Venice. the name of tears. For an accurate analy- 

The following is the process used at sis of this fluid we are indebted to Messn. 

Montpellier: — ^The tartar is dissolved in Fourcroy and Vauquelin. 

water, and suffered to crystallize by cool- The liquid called tears is transparent 

ing. The crystals are then boiled in ano- and colourless like water; it has scarcely 

ther vessel, with the addition of five or six any smell, but its taste is always percepti- 

pounds of the white argillaceous earth of bly salt. Its specific gravity is somewhat 
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greater tban that of dittilled water. It into a straw-coloured striated mass. Itap- 

gives to paper stained with the juice of the peacrs to contain about 16 per cent of oxy- 

petals of mallows or violets as permanent- |^n. 

ly green colour, and therefore contains a Tellurium is oxidized and dissolved by- 
fixed alkali. It unites with water, whether the principal acids. To sulphuric acid it 
cold or hot, in all proportions. Alkalis gives a deep purple colour. Water sepa« 
unite with it readily, and render it more rates it in black floccuU, and heat throws 
fluid. The mineral acids produce no ap- it down in a white precipitate. 
parent change upon it. Exposed to the With nitric acid it forms a colourless so- 
air, this liquid gradually evaporates, and lution, which remains so when diluted, and 
becomes thicker. When nearly reduced afibrds slender dendritic crystals by eva« 
to a state of dryness, a number of cubic poration. 

crystals form in the midst of a kind of mu- I'he muriatic acid, with a small portion 
eilag^. These crystals possess the proper- of nitric, forms a transparent solution^ from 
ties of muriate of soda; but they tinge ve- which water throws down a white submu* 
getable blues green, and therefore contain riate. This may be redissolved almost 
an excess of soda. The mucilaginous mat- wholly by repeated affusions of water. Al- 
ter acquires a yellowish colour as it dries, cohol likewise precipitates it. 

Tears are composed of the following in- Sulphuric acid, diluted with two or three. 

gredients>~ parts of water, to which a little nitric acid 

1. Water, has been added,, dissolves a large portion 

2. Mucus, of the metal, and the solution is not de- 

3. Muriate of soda, composed by water. 

4. Soda, The alkalis throw doWn from its solutions 

5. Phosphate of lime, a white precipitate, which is soluble in all 

6. Phosphate of soda. the acids, and by an excess of the alkalis 
The saline parts amount only to about of their carbonates. They are not preci- 

0.01 of the whole, or probably not so much, pitated by prussiate of poUsh. Tinctuj-e 

Ta«TH. The basis of the substance of galls gives a yellow flocculent precipi- 

that forms the teeth, like that of other tate with them. Tellurium is precipitated 

bones, (See Boxe), appears to be phos- from them in a metallic state by zinc, iron, 

phate of lime. The enamel, however, ac- ti". and antimony. 

cording to Mr. Hatchett, differs from other Tellurium fused with an equal weight of 
bony substances in being destitute of car- sulphur, in a gentle heat, forms a lead-co- 
tilage: for raspings of enamel, when mace- loured striated sulphuret. Alkaline sul- 
rated in dilutedacids, he found were whoUy phurets precipitate it from its solutions of 
dissolved; while raspings of bone, treated » brown or black colour. In this precipi- 
in the same manner, always left a cartila- tate either the metal or its oxide is com- 
ginous substance untouched. See Bonb. bined with sulphur. Each of these sulphu- 
• Tblbsi A. Sapphire.* >*ts burns with a pale blue flame, and white 
Tellurium. MuUer first suspected smoke. Ueated in a retort, part of the sul • 
the existence of a new metal in the aurum phur is sublimed, carrying up a little of 
paradoxicum, or problematicum, which has the metal with it. It does not easily amaU 
the appearance of an ore of gold, though gamate with quicksilver, 
very little can be extracted from it. Klap- * Tblluretted Hydrogen. Telluri- 
roth afterward established its existence, um and hydrogen combine to form a gas, 
not only in this, but in some other TransyU called tellnretted hydrogen. To make this 
vanian ores, and named it tellitrium. compound, hydrate of potash, and oxide 
Pure tellurium is of a tin-white colour, of tellurium are ignited with charcoal, and 
verging to lead-gray, with a high metaHic the mixture acted on by dilute sulphuric 
lustre; of a foliated fracture, and veiy brit- »cid, in a retort connected with a mercu- 
tle, so as to be easily pulverized. Its sp. rial pneumatic apparatus. An elastic fluid 
gr. 6.115. It melts before ignition, requir- is generated, consisting of hydrogen hold- 
ing a little higher heat than lead, and less ing tellurium in solution. It is possessed 
than antimony; and, according to Gmelin, of very singular properties. It is soluble 
is as volatile as arsenic. When cooled in water, and forms a claret-coloured solu- 
without agitation, its surface has a crys- tion. It combines with the alkalis. It 
tallized appearance. Before the blow.pipe bums with a bluish flame, depositing ox- 
on charcoal it burns with a vivid blue light, ide of tellurium. Its smell is very strong 
greenish on the edges; and is dissipated in and peculiar, not unlike that of sulphuret. 
grayish-white vapours, of a pungent smell, ted hydrogen. This elastic fluid was dis- 
which condense into a white oxide. This covered by Sir H. Davy in 1809. When 
pxide heated on charcoal is reduced with tellurium is made the electrical negative 
a kmd of explosion, and soon again vola- surface in water in the voluic circuit, a 
tilized. Heated in a elass retort, it fuses brown powder is formed, which appears 
Vol. II. . 39 
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to be A wild conbinatioii of hydrogi^n and aboat 39i* F. vnuxi iu teapentofe devl- 
tellurium. It was first observed by Mr. ates from this poin^ either upwards or 
Bitter in 1808. The composition of the downwards, its density diminisbes, or its 
gas and the solid hydruret has not been volume enlarges, Hence, when the in- 
ascertained. The prime equivalent of tel- tensely cold air from the circHmpolar re- 
lurium according to Sir H. Davy, is 4.93, gions, presses southwards, after the au- 
reduced to the oxygen radix. Berzelius tumnal equinox, it progressively abstracts 
makes the oxide o{ tellurium a compound the heat from the great natural basins of 
of metal lOO -f- oxygen 24.8. If we call the water or lakes, till the temperature of the 
oxygen 25, then the atom or prime would whole aqueous mass sinks to 39i*. At 
be 4. In this case, telluretted hydrogen, this term, the refrigerating influence of the 
if analogous in its constitution to sulphu- atmosphere, incumbent on the water, be- 
retted hydrogen, would have a sp. gr. of comes nearly null. For, as the superficial 
2.2916, (not 2.3074, as Dr. Thomson de- stratum, by farther cooling, becomes spe- 
duces it from the very same data).* cifically lighter, it remains on the surface, 

^TsMPERATuaE. A definite term of and soon becomes a cake of ice, which be- 

sensible heat, as measured by the thermo- ing an imperfect conductor of heat, screens 

meter. Thus we say a high temperature, the subjacent liquid water from tbe cold 

and a low temperature, to denote a mani- air. . Had water resembled mercury, oils, 

fest intensity of beat or cold; the tempe- and other liquids, in continuing to contract 

rature of boiling water, or 212* Fahr.; and in volume, by cooling, till its congelation 

a rang^ of temperature, to designate the commenced, then the incumbent cold air 

intermediate pomts of heat between two would have robbed the mass of water in a 

distant terms of thermometric indication, lake, of its caloric of fluidity, by unceasing 

According to M. Biot, temperaturet are the precipitation of the cold particles to the 

diflerent energpies of caloric, in different bottom, till the whole sunk to 32^. Then 

circumstances. the water at the bottom, as well as that 

The general doctrines of caloric have above, would have begun to solidify, and 

been already fuUy treated of under the ar- in the course of a severe winter in these 

tides Caloric, CombuiHon, CwgeloHotif CU" latitudes, a deep lake would have become 

mate, and Pi/rometer, throughout a body of ice, never again to be 

The changes induced on matter, at dif- liquefied. We can easily see, that such fro- 
ferent temperatures, relate either to its zen masses would have acted as centres of 
magnitude, form, or composition. The first baleful refrigeration to the surrounding 
two of these effects are considered under country; and that under such a disposition 
JExpannon, Concreting Temperaturee, and of things. Great Britain must have been 
Pyrometer^ the third under ComfnuHon^ and another Lapland. Nothing illustrates more 
the Individual Chemical Bodiet. 1 shall here strikingly the beneficent economy of Pro- 
introduce some fkcts concerning the tem- vidence, than this peculiarity in the consti- 
perature of living bodies, and that of our tution of water, or anomaly, as it has been 
northern climates, as modified by the con- ratlier preposterously termed. "What seems 
fttitution of water. void of law to short-sighted man, is often. 

The power which man possesses of resist* as in the present case, the finest symmetry 
ing the impression of external cold is well and truest order.* 
known, and fulhr exemplified in high lati- * Tenacity. See Cohbsios.* 
tudes. That of sustaining high heats has *Tennantits. Colour, from lead- 
been made the subject of experiment. On gray to iron-black. Massive, but usually 
the continent, the gfirls who are sent into crystallized, in rbomboidal dodecahedrons, 
ovens oflen endure for a short period a cubes, or octahedrons. Splendent, and tin- 
heat of 300* F. and upwards. If the skin white; occasionally dull. Cleavage dode- 
be covered with varnish, which obstructs cahedral. Streak reddish-gray. Rather 
the perspiration, such heats, however, be- harder than gray copper. Brittle. Sp. gr. 
come intolerable. Dr. Fordyce staid for a 4.375. It yields a blue flame followed by 
considerable time, and without great incon- arsenical vapours; and leaves a magnetical 
venience, in a room heated by stoves to scoria. Its constituents arc copper 45.32, 
260* of Fahrenheit's scale. The lock of the sulphur 28.74, arsenic 11.84, iron 9.2^ sili- 
door, his watch and keys, lying on the ta- ca 5. — Richard PhilUpa. It occurs in Com- 
ble, could not be touched without burning wall in copper veins that intersect granite 
his hand. An t^ became hard; and though and clay -slate, associated with common oop- 
hia pulse beat 139 times per minute, yet a per pyrites. It is a variety of gray copper.* 
thermometer held in his mouth was only * Terra Ponderosa. See Heavt 
2*> or 3* hotter than ordinary. He perspi- Spar and Barytes,* 
'ed most profusely.— i»Aj7. Trana. vol. 64 Terra Japonica. Catechu. 

» u u , Terra Lemnia.. A red bolar earth 

It Has been shown under Caloric, that formerly esteemed in medicine. See Lem- 

fresh water possesses a maximum density nian Earth. 
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Tkrba SixHNA. A brown bole or ochre, qual spaces in an irregular tube. The at- 

With an orange cast, brought from Sienna tached scale should therefore correspond 

in Italy, and used in painting, both rair and exactly to these tubular inequalities; or if 

burnt. When burnt it becomes of a darker the scale be uniform in its divisions, we 

brown. It resists the fire a long time with- must be certain that the tube is absolutely 

out iusing. It adheres to the tongue rery uniform in its calibre. I may join the au- 

forcibly. thority of Mr. Trough ton's opinion to my 

Tbrrb V«rt«. This is used as a pig- own for affirming, that a tube of a truly 

ment, and contains iron in some unknown equable bore is seldom or never to be met 

tftate, mixed with clay, and sometimes with with. Hence we should never construct our 

chalk and pyrites. thermometers on that supposition. 

• Tmallitx. Epidote or Rstacite.* The first step in the formation of this 

^Tkbrmombtbr. An instrument for instrument, therefore, is to graduate the 
measuring heat, founded on the principle, tube into spaces of equal capacity. A small 
that the expansions of matter are propor- caoutchouc bag with a stop-cock andnozzle 
tional to the augmentations of temperature, capable of admitting the end of the glass 
With regard to aeriform bodies, this prin- tube, when it is wrapped round with a few 
Ciple is probably well founded; and hence, folds of tissue paper, must be provided, as 
our common thermometers may be ren- also pure mercury and a sensible balance, 
deredjust, by reducing their indications to Having expelled a little air from the bag, 
those of an air thermometer. Solids, and we dip the end of the attached glass tube 
Btill more liquids, expand unequally, by into the mercury, and by the elastic expan- 
equal increments of heat, or intervals of sion of the caoutchouc; we cause a small 
temperature. With regard to water, alco- portion of the liquid to rise into the bore, 
hoi, and oils, this inequality is so consi- We then shut the stop-cock, place the 
derable as to occasion their rejection, for tube in a horizontal direction, and remove 
purposes of exact thermometry. But we it from the bag. The column of mercury 
have shown that mercury approaches more should not exceed half an inch in length. 
to metals than ordinary liquids, in its rate By gently inclining the tube, and tapping 
of expansion, and hence, as well as from its it with our finger, we bring the mercury 
remaining liquid through a long range of to about a couple of inches from the end 
temperature, it ia justly preferred to the where we mean to make the bulb, and, with 
above substances for thermometric pur- a file or diamond, mark there the initial line 
poses. A common thermometer, therefore, of the scale. The slip of ivory, brass, op 
18 merely a vessel in Which very minute paper, destined to receive the graduations, 
expansions of mercury may be rendered being laid on a table, we apply the tube to 
perceptible; and, by certain rules of gra- it, so that the bottom of the column of 
duation, be compared with expansions mercury coincides with its lower edge, 
made on the same liquid by other observers. With a fine point we then mark on the 
The first condition is fulfilled by connect- scale the other extremity of the mercurial 
ing a narrow glass tube with a bulb of con- column. Inclining the tube gently, and 
siderable capacity, filled with quicksilver, tapping it we cause the liquid to flow along 
As this fluid metal expands l-63d by being till its lower end is placed where the up- 
heated in glass vessels, from the melting per previously stood. We apply the tube 
point of ice to the boiling point of water, if to the scale, taking care to make its initial 
10 inches of the tube have a capacity equal line correspond to the edg^ as before. A 
to l-63d of that of the bulb, it is evident new point for measuring equal capacity, 
that, should the liquid stand at the begin- is now obtained. We thus proceed lill the 
ning of the tube, at 32^, it will rise up and requisite length be graduated; and we then 
occupy ten inches of it at 212**. Hence, if weigh the mercury with minute precision. 
ibe tube be uniform in its calibre, and Uie The bulb is next formed at the enamel- 
above space be divided into equal parts by ler's blow-pipe in the usual way. One of a 
an attached scale, then we shall have a cen- cylindrical or conical shape, is preferable 
tigrade or Fahrenheit's thermometer, ac- to a sphere, both for strengh and sensibili- 
cording as the divisions are 100 or 180 in ty. We now ascertain, and note down ita 
number. Such are the general principles weight, A tubular coil of paper is to bo 
of thermometric construction. But to tied to the mouth of the tube, rising in a 
make an exact instrument, more minute in- funnel form an inch or two above it, Into 
▼estigation is required. this we pour recently boiled mercury, and 

The tubes drawn at glass-houses for applying the gentle heat of a lamp to the 

making thermometers, are all more or less bulb, we expel a portion of the" air. On aU 

irregfular in the bore, and for the most part lowing the bulb to cool, a portion of the 

conical. Hence, if equal apparent expan- mercury will descend into it, corresponding 

sions of the included mercury be taken to to the quantity of air previously expelled, 

represent equal thermometric intervals. The bulb is now to be heated over the 

tbcBc equal expansions will occupy une- lamp till the included mercury boil briskly 
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in some time. On remoTing it the quick- Thermometers are used for two different 

silver will descend from the paper funnel, purposes, each of which requires peculiar 

and completely fill tlie bulb and stem, adaptation. Those employed in roeteorolo«< 

Should any vesicle of air appear, the pro- gy, or for indicating atmospherical tempe- 

cess of heating or boiling must be repeated, rature, are wholly plunged in the fluid, and 

with the precaution of keeping a column hence the stem as well as bulb are equally 

of superincumbent mercury in the paper affected by the calorific energy. But when 

funnel. When the temperature of the bulb the chemist wishes to ascertain the tempe- 

has sunk to nearly that of boiling water, it rature of corrosive liquids, or bland liquid* 

may he immersed in melting ice. Thf fim- highly heated, he can immerse merely the 

nel and its mercury are then to be removed, bulb, and the naked part of the stem under 

and the bulb is to be plunged into boiling the scale. The portion of the tube corres<' 

Water. About l-63d of the included mer- ponding to the scale, is not influenced by 

cury will 'now be expelled. On cooling the heat, as in the former case» and hence, 

the instrument again in melting ice, the l-63d part of the mercurv, which at 32^ K. 

zero point of the centigrade scale, corres- was acted on, has at 212 escaped from its 

ponding to 32^ of Fahrenheit, will be indi- influence. (MM. Dulnng and Petit make 

eated by tlie top of the mercurial column, it I-64.8th between 32° and 212^; see G^- 

This point must be noted with a scratch on loric). Hence I conceive, that a meteo- 

the glass, or else by a mark on the prepared rological and a chemical thermometer 

scale. We then weigh tlie whole. ought to be graduated under the peculiar 

We have now sufficient data for complet- conditions in wliich they are' afterwards to 

ing the graduation of the instrument from be used. The former should have its stem 

^ne fixed point; and in hut climates, and surrounded with the steam of boiling wa-' 

lather situations, where ice, for example, ter, while its bulb is immersed an inch or 

Cannot be conveniently procured, this faci- two beneath the surface of that liquid, the 

llty of forming an exact thermometer is im- barometer having at the time an altitude 

portant. We know the weight of the whole of 30 inches. 

included mercury, and that of each gradtu For ascertaining the boiling point on « 
of the stem. And as from 32** to 212*^ F. thermometer stem, I adapt to the mouth 
or from 0^ to 100° cent, corresponds to a of a tea-kettle a cylinder of tin-plate, the 
mercurial expansion in glass of l-63d, we top of which contains a perforated cork. 
can easily compute how many of our gra- Through this, the glass tube can be slid 
duating spaces are contained in the rang^ to any convenient point; while the tin cy> 
of temperature between freezing and boil- linder may also be raised or lowered, till 
ing Water. Thus, supposing the mercurial the bulb rest an inch beneath the water. 
contents to be 378 grains, l-63d of that The nozzle of the kettle is shut with a 
quantity, or 6 grains, correspond to 180 of cork; and at the t<ip of tlie cylinder, a side- 
Fahrenheit's degi'ees. Now, if the initial hole for escape of the steam is left. If the 
measuring column were 0.6 of a g^ain, then barometer differs from 30, by one inch, 
10 of these spaces would comprehend the then the boiling point of water will differ 
range between freezing and boiling water, by 1 92° F. Or 1* F. by Mr. WoUaston, 
Hence, if we know the boiling point, we corresponds to a difference of 0.589 of ba- 
can set off the freezing point; or, from, the rometric pressure. When the barometer, 
temperature of the living body, 98* F., we for example, stands at 29 inches, water 
can set off both the freeing* and boiling boils at 210.08 F.; and when it stands at 
points of water. In the present case, we 31 inches, the boiling temperature is 
must divide each space on our prepared 213.92. Particular attention must be paid 
scale into 18 equal parts, which would con- to this source of variation, 
stitute degrees of Fahrenheit; or into 10 A theintnometer for chemical experiments 
equal parts, whicli would constitute centi- should have its boiling point determined^ 

grade degrees; or into 8, which would form by immersion only of the bulb and the na- 

eaumurs degrees. I have graduated ked poilion of its stem below the scale, in 

thermometers in this way, and have found boiling water. It is surely needless to say, 

them to be very correct. When we have that the water ought to be pure, since tlie 

ice and boiling water at our command, presence of saline matter anects its boiling 

however, we may dispense with the weigh- temperature; and it ought to be contained 

ing processes, By plunging the instrument in a metallic vessel. 

into melting ice, and then into boiling wa- Before sealing up the end of the tube, 

ter, we find how many of our initial spaces we should draw it into a capillary point, 

on the stem correspond to that interval of and heat the bulb till the merciiiy occupy 

temperature, and we subdivide tljem ac the whole of the stem. A touch of the 

coidingly. If the tube be v^ry unequable, blow-pipe flame on the capillary glass will 

we must accommodate even our subdivi- instantly close it, and exclude tlie air from 

i^isions to its irregularities, for which pur- re-entering when the buib becomes cool. 

|)ose the e^e is a sumcicnt giude, Xf this has been skilfully executed, the co. 
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Itf Dm of mer^itty viU move rafmUy from Aaothet foran of the same rule cl* tea* 

oiie end of the tube to the other, when it version is, from double the centigrade in- 

18 inverted, with a jerk. An ivory scale is terval, subtract one-fifth, the remainder is 

the handsomest, but the most expensive, the Fahrenheit interval. Thus from the 

Those used in Paris consist of a narrow slip double of 17° =^ 34^, subtract ^ =» 3.4, 

of paper, enclosed in a glass tube, which the remainder 30.6 is the corresponding 

is attached m a parallel direction to the interval on Fahrenheit's scale. To convert 

thermometer stem. U is soldered to it the Fahrenheit intervals into the centi- 

above, by the Urop, and hooked to it be- grade, divide by 6 and by 0.3, and mark off 

low, by a ring of glass. Such instrumeiits the decimal point- thus- 95« P - ?^ 

are very convenient for corrosive hqmds; ""^ uccimai poim, inus. vo , r, — y q^ 

and I find them not difficult to construct. ~^ S%77^ C. 

In treating of the measure of tempera- yfYitn we wish to reduce a FahrenhcH 

ture under Caloric, I have endeavoured number to a centigrade, we must begin 

to show, that were the whole body of the ^.y deducting the 32« which the former is 

diennometer, stem and biUb, immersed in i^ advance, over the latter, at the melt- 

boihng mercury, it would indicate 35 jn^ ^f j^e, or zero of the French scale, 

more than it does on the supposiUon of the xhus to convert 95° Fahrenheit to the cen- 

bulb alone being subjected to the calorific 530 

influence, as takes place in common expe- tigrade scale; 95* — 32° = 63°; ^ ^^ 

nments. But MM. Dulong and Petit state, _. ^^^ q ^ * 

*''**'l?^M''r"^^'**1?°'"l*f°!r" AU versed in .rithmeticl reduction, 

cine. whOe Mr. Cnchton shows that .t .c ^^^ y^^ advM,tageous it it to confine it 

^ly.nd.c«tes656».n the latter, prmg a jf p„g,ibk to one rule, and not to blend 

difference of only 24" instead of 35*. This ^^^^ „„„ ^^^^^ ^^ „^ j „f 

•bsoordanee between fact and theory, i. „„itip,yi„g by 9, and dividing by 5. to 

only apparent, for we must recollect, that bring the Fahrenheit to the cemigrade in. 

mercury bemg an eiceUent conductor of ^„4, ^^, ,^,, convenient tharthe pre- 

iMiat, wiU commiuncate a portion of that ,^ With regard to the Reaumur s<ile, 

expansive energy from Uie imnjersed bul^ howeler. which is now of rw* occurrence, 

to the mercury in the stem, which will be ^^ ^ ^^ ^^^ proportion of 9 

retuned, m consequence of glass being a ^ ^ ^^ ^^ '^ ble add one-lfourth. 

very imperfect conductor of heat. Hence P .:= 9.4ths R and 

we may infer, that but for this communica- b' __ 4.g>hg p' 

tion of heat to the stem, a thermometer, ^^^^^ j^^ j . ^^ "^^ intervals, 

whose bulb alone IS plunged in boihngmer- ,...., 

cury, would sund at 645° F. or 17° below We must, however, attend to the initial 

the true boiling temperature by an air ther- ^^ of Fahrenheit. 

mometer, according to MM. Dulong and ^^ __ F° — 32° 

Petit. If we take the mean apparent ex- 6 x 0.3 

pansion of mercurv in glass, for 180°, be- ijio __ (no v 6 v '?'^ j. *;2® 

tween 32° and 662°, as given by these che- a rpoL*i9«r 

mists, at l-64th; then the above reduction j^o __ ^v*' *^^ J 

would become 34.4° instead of 35°, an in- 9 

considerable difference. F'' = | R°-)-32° 

In consequence of this double compen- i^o 

sation, a good mercurial thermometer, as C° = r~^ 

constructed by Crichton, becomes an al- ' 

most exact measure of temperature, or of K = 0.8 x C . 

the relative apparent energies of caloric. In the 15th volume of the Phil. Maga- 

At the end of the Dictionary, a table of zine, Mr. Crichton of Glasgow has describ- 
veduction is given for the three thermo- ed a self-registering thermometer of his in- 
metric scales, at present used in Europe; vention, consisting of two oblong slips of 
that of Reaumur, Celsius, or the centi- steel and zinc, firmly fixed together by 
grade, and Fahrenheit. The process of re- their faces; so that the greater expansion 
duction is however a ytry simple case of or contraction of the zinc, over those of 
arithmetic. To convert the centigrade in- the steel, by the same variations of tempe- 
terval into the Fahrenheit, we multiply by rature, causes a flexure of the compound 
1.8 or by 6 and 0.3, marking off the last bar. As this is secured to a board at one 
figure of the product as a decimal. Thus end, the whole flexure is exercised at the 
an interval of 17° centigrade = 17° X ^ other, on the short arm of a lever index, 
X 0.3 3=s one of 30.6° Fahrenheit. But as the free extremity of which moves along a 
the former scale marks the melting of ice graduated arc. The instrument is origi- 
Q° and the latter 32°, we must add 32^ to nally adjusted on a good mercurial ther- 
30.6^ to have the Fahi^enheit number = mometer; and the movements of the arm 
62,6°. are registered by two fine wires, which aro 
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pushed befon it, and left at the raaximom The new earth is precif^ted* asd the li- 

deviation to the right or left of the last oh- quid contains disengaged aad. By satv* 

served position or temperature. The prin- rating this liquid, and boilhig it a second 

ciple is obviously that of Arnold's compen- time, we obtain a new precipitate of the 

sation balance for chronometers. new earth. 

An exquisite instrument on the same This earth, when separated bjr the filter, 

principle has been invented by M. Breguet, has the appearance of a gelatinous, semi- 

member of the academy of sciences, and transparent mass. When washed and 

board of longitude of France. It consists dried, it becomes white, absorbs carbonic 

of a narrow meUUic slip, about -rir of an «cid, and dissolves with effenrescence in 

inch thick, composed of silver and platina, acids. Though calcined, it retains ita 

soldered together; and it is coiled in a cy- white colour; and when the heat to which 

lindrical form. The top of this spiral tube it has been exposed was only moderate, it 

is suspended by a brass arm, and the hot- dissolves readily in muriatic acid; but if 

torn carries, in a horizontal position, a very the heat has been violent, it will not dis- 

delicate golden needle, which traverses as solve till it be digested in strong muriatic 

an index, on a graduated circular plate. A »cid. This solution has a yellowish colours 

steel stud, rises in the centre of the tube, but it becomes colourless when Elated 

to prevent its oscillations from the central with water, as is the case with gludna, 

position. If the silver be on the outside of yttria, and alumina. If it be mixed with 

the spiral, then the influence of increased jFttria, it dissolves more readily after har- 

temperature will increase the cun-ature, mr been exposed to heat. The neutral 

and move the appended needle in the di- solutions of this earth have a purely astrin- 

rection of the coil; while the action of cold gent taste, which is neither sweet, nor sa- 

will relax the coil, snd move the needle in line, nor bitter, nor metallic. In this pro- 

the opposite direction. M. Breguet was so perty it differs from all other species of 

good as present me with two instruments; earths^ except zirconta. 

both of which are perfect thermometers. When dissolved in sulphuric acid with 

but one is the most sensible which I ever a slight excess of acid, and subjected to 

saw. For some details concerning it, see evaporation, it yields transparent crystala^ 

Caloric Dr. Wollaston showed me in which are not altered by exposure to the 

1809 a slip of copper coated with platinum, air, and which have a strong styptic taste, 

which exhibited by its curvature, over This earth dissolves very easily in nitric 

flame, or the vapour of water, the expan- acid;- but, after being heated to redness, it 

ding influence of heat, in a striking man- does not dissolve in it except by long boil* 

ner. For other facts concerning the mea- ing. The solution does not crystallize, but 

surement of heat> see Caloric* forms a mucilaginous mass, which becomes 

*1'horina. An earth discovered in more liquid by exposure to the ur, and 

1816 by M. Berzelius. He found it in which, when evaporated by a moderate 

small quantities in the gadolinite of Korar- heat, leaves a white, opaque mass, similar 

vet, and two new minerals which he calls to enamel, in a great meastire insoluble in 

the deutofluate of cerium and the double water. 

fluate of cerium and yttria. It resembles It dissolves in muriatic acid, in the same 

zirconia. manner as in nitric acid. The solution 

To obtain it from those minerals that does not crystallize. When evaporated by 
contain protoxide of cerium and yttria, we a moderate heat, it is converted into a si- 
must first separate the oxide of iron by rupy mass, which does not deliquesce in 
succinate of ammonia. The new earth, the air, but dries, becomes white like ena- 
indeed, may, when alone, be precipitated mel, and afterwards dissolves only in vetjr 
by the succinates; but in the analytical ex- small quantity in water, leaving a subsatt 
periments in which he has obtained it, it imdissolved; so that by spontaneous evapo- 
precipitated in so small a quantity along ration it lets the portion of muriatic add 
with iron, that he could not separate it escape to which it owed its solubility, 
from that oxide. The deiitoxide of cerium This earth ccmibines with avidity witii 
is then precipitated by the sulphate of carbonic acid. The precipitates produced 
potash; after which the yttria and the new by caustic ammonia, or by boiling the neu- 
earth are precipitated together by caustic tral solutions of the earth in acids, absorb 
ammonia. Dissolve them in muriatic acid, carbonic acid from the air in drying. The 
Evaporate the solution to dryness, and alkaline carbonates precipitate the esrUi 
pour boiling water on the residue, which combined with the whole of their carbonic 
will dissolve the greatest part of the yttria; acid. 

but the undissolved residue still contains The ferruginous prussiate of potash, 
a portion of it. Dissolve it in muriatic or poured into a solution of this earth, throws 
nitric acid, and evaporate it till it becomes down a white precipitate, which is com- 
as exactly neutral as possible. Then pour pletely re-dissolved by muriatic acid, 
water upon it, and boil it for an instant. Caustic potash und ammonia have no ac- 
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tidn OB fioA esrlh newl^ |N*eet|MtMed, not state. The oxide of tin resists iiisioH 
even at a boiling temperature. more strongly than that of any other me- 

The solution of carbonate of potash, or tal; from which property it is useful, to 
earbonale of ammonia, dissolTes a small form an opaque white enamel when mixed 
quantity of it, which precipitates again with pure glass in fusion. The brightness 
when the liquid is supersaturated with an of its surface, when scraped, soon goes off 
acid* and then neutralized by caustic am- i>y exposure to the air; but it is not sub* 
monia; but this earth is much less soluble ject to rust or corrosion by exposure to 
in the alkaline carbonates than any of the the weather. 

earths formerly known that dissolve in * To obtain pure tin, the metal should 
them. be boiled in nitric acid, and tlie oxide 

Thorina differs from the other earths by which falls down reduced by heat, in con- 
the f(^owing properties: From alumina k^ tact with charcoal, in a covered crucible. 
its insolubility in hydrate of potash; from There are two definite combinations of 
gla^na» by the same property; from yttria, tin and oxygen. The first or protoxide is 
by its purely astringent taste, without any gray; the second or peroxide is white. The 
srweetness, and by the property which its first is formed by beating tin in the air, or 
solutions possess of being precipitated by bv dissolving tin in muriatic acid, and ad- 
boiUng when they do not contain too great ding water of potash to the solution whilst 
tta excess of acid. It difiers from zirco- recent, and before it has been exposed to 
nia by the following properties: 1. After air. The precipitate, after being heated 
being heated to redness, it is stiU capa* to whiteness to expel the water of the hy* 
ble of being dissolved in acids. 2. Sul- drate is the pure protoxide. It is conver« 
phate of potash does not precipitate it tible into the peroxide by being boiled 
nrom its S€4utions while it precipitates zir- with dilute nitric acid, dried and ignited, 
conia from solutions containing even a con* According to Sir H. Davy, the protoxide 
siderable excess of acid. 3. It is precipi* contains 13.5 per cent of oxygen. Suppos* 
tated by oxalate of ammonia, which is not ing it to consist of a prime equivalent of 
the case with zirconia. 4. Sulphate of each constituent, that of tin would be 
thorina crystallizes readily, while sulphate 7.333. From the analyses of Berzelius 
of zirconis, supposing it free from alkali, and Gay-Lussac, the peroxide is composed 
fomsy when dried* a gelatinous, transpa* of 100 metal -f- 27.2 oxygen; and if we re- 
rent mass, without any trace of crystsili- gard it as containing 2 primes of the lat« 
zation.* ter principle to 1 of metal, the prime of 

* Thobibtuv. The supposed metallic this will be 7.353. The mean may be ta- 
basis of the preceding earth, not hitherto ken at 7.35. 

extracted.* There are also two chloridet of tin. When 

*TauLiTs. A hard peach-blossom CO* tin is burned in chlorine, a very volatile 

loured mineral found at Sonland» in Telle- clear liquor is formed, a non-conductor of 

mark in Norway.* electricity, and which when mixed with a 

* Thumkrstoke. Axinite.* little water, becomes a solid crystalline 

* TiLB Ore. A sub-species of octohe* substance, a true muriate of tin, contain- 
dral red copper ore.* ing the peroxide of the metal. This, which 

Tin is a metal of a yellowish-white co- has been called the liquor of Libavius, 
lour, considerably harder than lead, scarce- may be also procured, by heating together 
ly at all son(»«us, very malleable, though tin-filings and corrosive sublimate, or an 
not very tenacious. Under the hammer it amalgam of tin and corrosive sublimate, 
is extended into leaves, called tin-foil. It consists, according to the analysis of Dr. 
which are about one-thousandth of an John Davy, of 2 primes of chlorine =9-4- 
inch thick, and might easily be beaten to 1 of tin = 7.35. The other compound of 
less than half that thickness, if the pur- tin and chorine, is a gray semi-transparent 
poses of trade required it. The process crystalline solid. It may be procured by 
for making tin-foil consists simply in ham- heating together an amalgam of tin and ca- 
mering out a number of plates of this me- lomel. It dissolves in water, and forms a 
tal, laid together upon a smooth block or solution which rapidly absorbs oxygen 
plate of iron. The smallest sheets are the from tlie air with deposition of peroxide 
thinnest. Its specific gravity is 7.29. It of tin. It consists of 
melts at about the 442° of Fahrenheit's Chlorine, 4.5 
thermometer, and by a continuance of the Tin, 7.35 
beat it is slowly converted into a white There are two sulphurets of tin. One 
powder by oxidation. Like lead, it is may be made by fusing tin and sulphur to- 
brittle when heated almost to fusion, and gether. It is of a bluish colour, and lamel- 
exhibits a grained or fibrous texture, if Fated texture. It consists of 7.35 tin -f- 2 
broken by the blow of a hammer; it may sulphur. The other sulphuret, or the bi* 
also be g^nulated by agitation at the time sulphuret, is made by heating together the 
of its transition from the fluid to the solid peroxide of tin and sulphur. It is of a 
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beautifuf gold colour, and appears in fine darker colour, and ceases to emit fumes, 

flakes. It was formerly called aurum mim- A slight eiFervescence takes place with the 

vum. According to Dr. John Davy, it con- disengagement of a fetid inflammable g^as. 

sists of 1 prime tin s= 7.3S Muriatic acid suspends half its weiglit of 

3 sulphur = 4.00 tin, and does not let it fall by repose. It 

For another mode of making it, see Aurum affords permanent crystals by evaporation. 

Musi VUM. If the tin contain arsenic, it remains undis- 

The salts of tin are characterized by the solved at the bottom of the fluid. Recent 

following general properties: muriate of tin is a very deUcate test of raer- 

1. Ferroprussiate of potash g^ves a white cury. M. Chenevix says, if a single drop 
precipitate. of a saturated sohition of neutralized ni- 

2. HydroBulphuret of potash, a brown- trate, or muriate of mercury, be put into 
black with the protoxide; and a golden- 500 grains of water, a few drops of a solu- 
yellow with the peroxide. tton of muriate of tin will render it a little 

3. Galls do not aflTect the solutions of turbid, and of a smoke-g^y. He adds, 
these salts. that the eflTect is perceptible, if ten times 

4. Corrosive sublimate occasions a black as much water be added. 

precipitate with the protoxide salts; a Aqua re^a, consisting of two parts nitric 

white with the peroxide. and one muriatic acid, combines with tin 

5. A plate of lead frequently throws with effervescence, and the development of 
down metallic tin or its oxide, from the much heat. In order to obtain a perma- 
saline solutions. nent solution of tin in this acid, it is neces- 

6. Muriate of gold g^ves, with the pro- sary to add the metal by small portions at 
toxide solutions, the purple precipitate of a time; so that the one portion may be en- 
Cassius. tirely dissolved before the next piece is 

7. Muriate of platinum occasions an added. Aqua regia, in this manner, dis- 
orange precipitate with the protoxide solves half its weight of tin. The solution 
salts.* is of a reddish-brown, and in many instan- 

Concentrated sulphuric acid, assisted by ces assumes the form of a concrete gelati- 
heat, dissolves half its weight of tin, at the nous substance. The addition of water 
same time that sulphureous gas escapes in sometimes produces the concrete form in 
great plenty. By tlie addition of water, this solution, which is then of an opal co- 
an oxide of tin is precipitated. Sulphuric lour, on account of the oxide of tin difiu- 
Bcid, slig^htly diluted, likewise acts upon sed through its substance, 
this metal; but if much water be present. The uncertainty attending these experi- 
the solution does not take place. In the ments with the solution of tin in aqua re- 
sulphuric solution of tin, there is an actual gia, seems to depend upon the want of a 
formation or extrication of sulphur, which sufficient degree of accuracy in ascertain- 
renders the fluid of a broMm colour while ing the specific gravities of the two acids 
it continues heated, but subsides by cool- which are mixed, the quantities of each, 
ing. The tin is likewise precipitated in and of the tin, together with that of the 
the form of a white oxide, by a continu- water added. It is probable, that the spon- 
ance of the heat, or by long standing with- taneous assumption of the concrete state, 
out heat. This solution affords needle- depends upon water imbibed from the at- 
formed crystals by cooling. mosphere. The solution of tin in aqua re- 
Nitric acid and tin combine together gia is used by dyers to heighten the co- 
very rapidly, without the assistance of loursofcochineal, gum-lac, and some other 
heat. Most of the metal falls down in the red tinctures, from crimson to a bright 
form of a white oxide, extremely difficult scarlet, in the dyeing of woollens, 
of reduction; and the small portion of tin. The acetic acid scarcely acts upon tin. 
which remains suspended, does not afford The operation of other acids upon this 
crystals, but falls down, for the most part, metal has been little inquired into. Phos- 
upon the application of heat to inspissate phate, fluate, and borate of tin have been 
the fluid. The strong action of the nitric formed by precipitating the muriate with 
acid upon tin, produces a singular pheno- the respective neutral salts, 
menon, which is happily accounted for by If the crystals of the saline combination 
the modem discoveries in chemistry. M. of copper with the nitric acid be grossly 
de Morveau has observed, that in a solu- powdered, moistened, and rolled up in tin- 
tion of tin by the nitric acid, no elastic foil, the salt deliquesces, nitrous fumes are 
fluid is disengaged, but ammonia is form- emitted, the mass becomes hot, and sad- 
ed. This alkali must have been produced denly tikes fire. In this experiment, the 
by the nitrogen of that part of the nitric rapid transition of the nitric acid to tlie 
acid which was employed in affording oxy- tin, is supposed to produce or develope 
gen to oxidize the tin. heat enough to set fire to the nitric salts; 
The muriatic acid dissolves tin very rea- but by what particular changes of capaci- 
dily, at the same time that it becomes of a ty, has not been shown. 
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If flHHil) pieces of phosphorus be thrown vessels and utensils for domestic and other 

on tin in fusion, il will take up from 15 to uses, are among the advantages derived ' 

20 per cent, and form a silvery white phos- from this vessel. 

phuret of a foliated texture, and soft enough T i nc al. Crude borax, as it is imported 

to be cut with a knife, though but little from the East Indies in yellow greasy crys- 

xnalleable. This phosphuret may be form- tals, is called tincal. 

cd likewise by fusing tin filings with con- Tinglass. Bismuth. 

Crete phosphoric acid. • Tinning. See Iron.* 

Tin unites with bismuth by fusion, and Titanites. Hiis name has been given 
becomes harder and more brittle in pro- to certain ores of titanium, containing that 
portion to the quantity of that metal ad- metal in the state of oxide. See the fol- 
ded. With nickel it forms a white brilliant lowing article. 

maiss. It cannot easily be united in the di- Titanium. About twenty years ago, 

rcct way with arsenic, on account of the the Rev. Mr. Gregor discovered in a kind of 

yohitility of this metal; but by heating it ferruginous sand, found in the vale of Mc- 

>i^ith the combination of the arsenical acid nachan, in Cornwall, what he supposed to 

and potash, the salt is pai'tly decomposed; be the oxide of a new metal, but was un- 

and the tin combining with the acid, be- able to reduce. 

comes converted into a brilliant brittle Klaproth, afterward analyzing what wag 

compound, of a plaited texture. It has called the real schorl of Hungary, found it 

been said, that all tin contains arsenic; and to be the pure oxide of a new metal, which 

that the crackling noise which is heard he named titanium, and the same with the 

upon bending pieces of tin, is produced by menachanite of Mr. Gregor. Since that ox- 

this impurity; but, fi'om the experiment of idp of titanium has been discovered in sc- 

Bayen, this appears not to be the fact. Co- Veral fossils. 

bait unites with tin by fusion; and forms a We do not know that titanium has been 

grained mixtvu-e of a coloui* slightly in- completely reduced, except by Lampadius, 

dining to violet. Zinc unites very well who effected it by means of charcoal only, 

with tin,, increasing its hardness, and di- The oxide he employed was obtained fronx 

minishing its ductility, in proportion as the decomposition of gallate of titanium 

the quantity of zinc is greater. l>y fixed alkali. The metal was of a dark 

This is one of the principal additions copper colour, with much metallic brilli- 

used in making pewter, which consists for ancy, brittle, and in small scales consider- 

Uie most part of tin. The best pewter does ably elastic. Il tarnishes in the air, and is 

not contain above one-twentieth part of ad- easily oxidized by heat. It then acquires 

mixture, which consists of zinc, copper, a bluish aspect. It detonates with nitre» 

bismuth, or such other metallic substances, and is highly iniiisible. All the dense acids 

as experience has shown to be most con- act upon it with considerable energy. Ac- 

ducive to the improvement of its hardness cording to Vauquclin, it is volatilized by 

and colour. The inferior sorts of pewter, intense heat. 




SOIL* *uc w.* «»..ally met with in com- atic acids: but it it be fused wiUi six parts 

merceinthis country, has no admixture of carbonate of potash, the Oxide is dis- 

to impair its purity, except such as may solved with effervescence. The sulphuric 

accidentally elude the workmen at the solution when evaporated becomes gelatU 

mines But the tin met with in foreign nous; the nitric affords rhomboidal crys- 

countries, is so much debased by the deal- tals by spontaneous evaporation, but is ren- 

crs in that article, especially the Dutch, dered turbid by ebuUitjom the muriatic 

that pewter and tin are considered abroad becomes gelatinous, or flocculent, by heat, 

as the same substance. and transparent crystals form in it when 

Antimony forms a very brittle hard mix- cooled; but if it be boiled, oxygenized mu- 
ture with tin; tlie specific gravity of which riatic acid gas is evolved, and a white ox- 
is less than would have been deduced by ide thrown down, phosphoric and arsenic 
computation from the specific gravities and acids take it from the others, and form with 
quantities of each, separately taken. Tung- it a white ijrecipitate. These precipitates 
stcn fused with twice its weight of tin, af- are soluble in muriatic acid, but m no other, 
fordl a brown spongv mass, which is some- the solutions of titanium give white pre- 
what ductile. cipiUtes with the alkahs, or their carbo- 

The uses of tin are very numerous, and nates; tincture of galls gives a brownish^ 
so well known, that they scarcely need be red, and prussiate of potash, a brownish- 
pointed out. Several of them have been yellow. If the pnissiate produce a green 
aii-eady mentioned. The tinning of iron precipitate, this, according to Lowitz, is 
andcopper,the silvering of looking-glasses, owing to the presence of iron. Zinc, im- 
and thX fabrication of a great vaiietyof ni^rsed m the solutions, changes their co» 

Vol,. U, ~ ^^ 
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lour from yellow to violet, and nlUmately to add is evaporated to dryness^ and Uie rfe- 

an indigo; tin prodaces in them a pale red siduum treated with alcohol, a portion of 

tint, which deepens to a bright purple-red. artificial tannin is obtained; the residual 

Hydrosulphuret of potash Uirows down a charcoal amounts to 0.54 of the original 

brownish-red precipitate, but they are not balsam. 

decomposed by sulphuretted hydrogen. Mr. Hatchett found, that it dissolred ia 

By exposing phosphate of titanium, mix- nitric acid, with nearly the same pfa^io- 

ed with charcoal and borax, to a violent mena as the resins; but it assunied the 



heat, in a double crucible luted, M. Che- smell of bitter almonds, which 1^ kim to 
nevix obtained a pale white phosphuret, suspect the formation of prussic acid. I>Dr« 
with some lustre, brittle, of a granular tex- ing the solution in nitric actd, a por^on of 
ture, and not very fusible. benzoic acid sublimes. By repeated ^- 

The oxides of iron and titanium, exposed gestions, it is converted into artifi<ilal tan- 
to heat with a little oil and charcoal, pro- nin. 

duce an alloy of a gray colour, intermixed It is totally soluble in alcohol, from which 
with brilliant metallic particles of a golden water separates the whole of it, exoept the 
yellow. benzoic acid. 

Oxide of titanium was used to give a Tombac. A white alloy of copper with 
brown or yellow colour in painting on por- arsenic, commonly brittle; tbou^ if the 
celain, before its nature was known; but qjuantity of arsenic be small, it is both due- 
it was found difficult to obtain from it a tile and malleable in a certain degree. It 
uniform tint, probably from* its not being is sometimes called white copper, 
in a state of purity. * Tor ax. According to Professor June- 

*ToBAcoo. The expressed juice of son, this mineral species containa three 
the leaves, according to Yauquelin, contain sub-species, common topaz, schorlite, and 
the following substances: — physalite. 

A considerable quantity of vegetable al- Common topaz. Colour wine-yellow. In 
bumen or gluten; supermalate of lime; ace- grai\ular concretions, disseminated and 
tic acid. crystallized. Its primitive form is an* ob- 

A notable quantity of nitrate and muri- lique prism of 124^ 22'. The foUoiinag 
ate of potash. A red matter soluble in al- are secondary forms. An oblique four- 
eohol and water, which swells considerably sided prism, acuminated by four pflMies; 
when heated. the same, with the acute lateral edges be- 

Muriate of ammonia. veiled; the same, with a double acmnim- 

Nicotin. tion, and iieveral other modifications, for 

Green fecula composed chiefly- of gluten, which consult Jameson's Min. vol. i. p. 75. 
green resin, and woody fibre.* The lateral planes are longitudinally streidc- 

ToLU (Balsam of). This substance ed. Splendent and vitreous. Cleavage per- 
ls obtained from the toluifera balsamum, a feet and perpendicular to the axis of the 
tree which grows in South America. The prism. Fracture, small conchoidal. Trans- 
balsam flows from incisions made in the parent. Refracts double. Harder than 
bark. It comes to Europe in small gourd quartz, or emerald; but softer than coran- 
shells. It is of a reddish-brown colour and dum. Easily frangible. Sp. gr. BA to 3,6, 
i;onsiderable consistence; and when ex- Saxon topaz in a gentle heat becomes 
posed to the air, it becomes solid and brit- white, but a strong heat deprives it of lus- 
tle. Its smell is fragrant, and continues tre and transparency. The Brazilian^ on 
so, even after the balsam has become thick the contrary, by exposure to a high tem- 
by age. When distilled with Water, it perature, bums rose-red, and in a stiil 
}^elds very little volatile oil, but impreg- higher, violet-blue. Before the blow<pipe 
nates the water strongly with its taste and it is infusible. The topaz of Brazil, Si- 
smell. A <}uantity of benzoic acid sublimes beria, Mucla in Asia-Minor, and Saxony^ 
if the distillation be continued. when heated, exhibit at one extremity, po- 

Mr. Hatchett found it soluble in the al- sitive, and at the other, negative ekctri- 
kaUs, like the rest of the balsams. When city% It also becomes electrical by friction; 
he dissolved it in the smallest possible and retains its electricity very long. Its 
quantity of lixiviuih of potash, it complete- constituents are, 

ly lost its own odour, and assumed a fra- irdz. Top. Sax. T. Sax, 7*. 

grant smell; somewhat resembling that of Alumina, 58.38 57.45 59 

the clove pink. " This smell," Mr. Hat- &lica. 34.01 34.24 35 

chett observes, " is not fugitive, for it is Fluoric acid, 7.79 775 S 

still retained by a solution, which was pre- " _i.— — 

pared in June, and has remained in an open 100.18 99.44 99 

glass during four months." JBerxe&UM. JTbtpr, Kkipr. 

^ When digested in sulphuric acid, a con- Topaz forms an essential constituent of a 
slderable quantity of pure benzoic acid particular mountain-rock^ which is ani^ 
fittblimcs. When the solution of it in this grcgate of topaS) quartZt snd schoili sod 
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iS nsned topusr-eock. Topaz occurs in tra^asantha, Lin. wbich grows vil<d in the 

dnuycATitiet in gnuiite. It bts been also wanner climates, and endures the cold of 

dxacovered in nests, in transition day-slate; our own, but does not bere yield any gum. 

and tt is found in rolled pieces in alluTial Tbis commodity is brought chiefly from 

aoiL It occura in large crystals, and rolled Turkey, in irregular lumps, or long vermi- 

masses, in an alluviid soil, in the granite cular pieces bent into a variety of shapes; 

and gneiss districts of Mar and Cairngorm, the best sort is white, semi-transparent, 

in the upper parts of Aberdeenshire; and dry, yet somewhat soft to the touch. 
in veins, along with tin-stone, in clay-slate Gum-tragacanth differs from all the other 

at St. Anne's* Ckimwall. On the continent, known g^ms, iii giving a thick consistence 

it appears most abundantly in topaz-rock to a much larger quantity of water; and in 

at Scbneckenstein.«-^afne«on.* being much more difficultly soluble, or ra- 

* Top Axo LITE. A variety of precious ther dissolving only imperfectly. Put into 
l^amet, found at Mussa in Piedmont.* water, it slowly imbibes a great quantity of 

* ToRToisB-sHKLii. It approaches to the liquid, swells into a large volume, and 
iiail or coagulated albumen in its composi- forms a soft but not fluid mucilage; if more 
tion. 500 parts, after incineration, leave water be added, a fluid solution may be 
tbree of earthy matter^ consisting of phos- obtained by agitation: but the liquor looks 
phate of lime, and soda, with a little iron.* turbid and wheyish, and on standing, tho 

* TovcHSTOHB. Lydian stone, a vari- mucilage subsides, Uie limpid water on the 
«ty o£ JUniif^late.'^ surface retaining little of the gum. Nov 

* Tourmalins. Rhomboidal tountta*> does the admixture of the preceding more 
line is divided into two sub-species, eehorl soluble gums promote its union with the 
Mid imrmaUne, water, or render its dissolution more dura- 

Tmrmalme. Colours green and brown, ble: when gnm-tragacanth, and gum-arabie 
In prismatic concretions, roUed pieces, but are dissolved togeUter in water, the traga- 
generally crystaltized. Primitive form, a canth seems to separate from the mixture 
rbomboid of 133* 26'. It occurs in an more speedily than when dissolved by it- 
equiangular three-sided prism, flatly acu- 9e\L 
ninated on the extremities with three Tragacanth is usually preferred to the 

ernes. The lateral edges are frequently other ^ms for making up troches, and 

veUed, and thus a nine-sided prism is other like purposes, and is supposed like- 

fermed: when the edges of the bevelment ^isc to be the most effectual as a medi- 

are truncated» a twelve-sided prism is cine; but on account of its imperfect solu- 

lomied; and when the bevelling planes in- bility, is unfit for liquid forms. It is com- 

cfease so much, that the original faces of monly given in powder with the addition 

the iffism disappear, an equiangular six- of other materials of similar intention; thus 

aided prism is formed, Sometimes the to one part of gum-tragacanth, are added 

prism IS nearly awanting, when a double one of gum-arabic, one of starch, and six 

tbree^ided pyramid is formed. The late- of sugar. See Cerasih. 

val planes are generally cylindrical convex, * Trap Formations in geology. 

and deeply longitudinally streaked. Crys- JPiinUtive trap. The name trap is de« 

tals imbedded. Splendent, vitreous. Cleav-^ rived from the Swedish word trappa, a 

age threefold. Fracture oenchoidal. Opaque stair. Werner understands by trap, rocks 

lotransparent Refracts douUe. When view, principally characterized by the presence 

ed perpendicular to the axis of the crystal, of hornblende, and black iron cla^. Hence 

it is more or lesa transparent; but in the all rocks occurring in the primitive class, 

divecl^on of the axis, even when the length having hornblende as a characteristic, or 

of the prism is less than the thickness, it predominating ingredient, belong to the 

is opaque. As hard as quartz. Easily primitive trap formation. The following ta- 

frangibie. Sp. gr. 3.0 to 3.2. By friction ble from Professor Jameson exhibits the 

it y&ds vitreous electricity; by heating, rocks of this formation. 

vitreous at one end, and resinous at the 1* Common hornblende rock. 

other. The.brown and hyacinth-^red vari- a. Granular hornblende rock. 

eties, have these properties in Uie greatest &• Hornblende slate. 

degree. The ancients called it fyncurium. 2. Hornblende mixed with feldspar. 

BeSrore the blow-pipe, it melts into a gray- • a. Greenstone, 

iah-pwhite vesicular enamel. Its constit^- *. Common greenstone. 

ents are, silica 42, alumina 40, soda 10, ox^ 0. Porphyritic greenstone. 

ide of mahganese with a little iron 7, loss >. Greenstone porphyry. 

l.'^VaugueUn. It occurs in gneiss, mica- ^. Green porphyry. 

slate, talc^islate, kc. Tlie red occurs in Si- b. Greenstone slate, 

beria, Ava, and Ceylon.^-/am««on.* 3. Hornblende mixed with mica. 

Tjiagaganth (Gum). This substance, TronHtian trap. It contains greenstone 

which is vulgarly called gum-dragon, ex- and amygdaloid. 

U4ea from a jmckly hushi the o^raffc^lui The wpieit floet%4rap contains several 
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vedtfl wbicli are peculiar to it, and otherg itesU 16.5, water and carbonic acid 23.—' 

that occur in other floetz formations. Th^ Langier. It occurs with the preceding.— 

peculiar or characteristic rocks are, batalt, Jameaon.* 

vacke, jgrri^'Stone^ porphyry-ilate, and trkp' * Triprane. See Sposumzite.* 

tuff. These, and also greenstone, are often • Tripoli! Colour yeUowish-gray. 

called whinstone by mineralogists.* Massive. Fracture fine or coarse earthy. 

•Trap-tupP. It is composed of masses Opaque. Soft. Rather easily frangible, 
of basalt, amygdaloid, hornblende rock, Meagre. Does not adhere to the tongue, 
sand-stone, and even pieces of wood (as in Sp. gr. 2.2. Inftisible. Its constituenUi are, 
thei stand of Canna) cemented together by silica, 81, alumina 1.5, oxide of iron 8, sul- 
a rather loose spongy clayey basis, which phuric acid 3.45, water 4.55.— 5«cAote. Of 
has been foi*med from decomposed basalt the rottensione, silica 4, alumina 86, carbon 
or wacke rock. The masses vary much lO.-^PhilUpa. It occurs in beds in coal- 
in size, from that of a pea, to several hun- fields, with secondary limestone, and un- 
dred Weight. It occurs in bjsds, which are der basalt. It is found at Bakewell, in 
from a few inches to several fathoms thick. Derbyshire, where it is called rvttenUmie, 
A considerable portion of Arthur*s-seat, It is used for polishing stones, metals^ and 
near Edinburgh, is composed of this rock: glasses. The tripoU of Corfu is reckoned 
there it rests on inclined strata, Which be- the most valuable.* 

long to the oldest coal formfation. It oc- *Trona. The name given in Africa to 

cum also In Mull, and many other places the native carbonate, of soda, found at Su- 

in Scotland.* kena, near Fezzan.* 

* TreMolite. This sub-species of Tube op Safety. A tube open at 

straight-edged aug^te is divided into three both ends, inserted iiito a receiver, the up- 

kinds; the asbestous, common, and glassy, per end communicating with the external 

1. Aabe9tou8 tremoUte. Colour grayish- air, and the lower being immersed in wa- 

white. Massive, and in fibrous concretions, ter. Its intention is to prevent injury from 

Shining, pearly. Fragments splintery, too sudden condensation or rarefac^on 

Translucent on the edges. Rather easily taking place during an operation. For, if 

frangible. Soft Rather sectile. When a vacuum be produced within the vessels, 

struck gently, or rubbed in the dark, it the external air will enter through the 

emits a pale reddish light; when pounded tube: and if air be generated, the water 

and thrown on coals, a greenish light. Be- will yield to the pressure, being forced up 

fore the blow-pipe, it melts into a white the tube. Thus, too, the height of the 

opaque mass. It occurs most frequently Water in the tube indicates the degree of 

in granular foliated lin>estone, or in dolo- pressure from the confined gas or gases, 

mite. It is found in the former in Glentilt See PI. Vli. fig. 3. A. It is now more fre- 

and Glenelg; in the latter, in Aberdeenshire quently used in a curved form, ib, fig. 1.; 

and Icolmkill; and in basalt in the Castle- and is commonly called a, Welter's tube. 

rock of Edinburgh. • Tupaceous Limestone, or CAt.c 

^ 2. Common tremoHte, Colour white. Mas- Tupp. See Limestone.* 

■ivc, indistinct prismatic concretions, and Tumxte. See Thummerstonb. 

crystallized in a very oblique four-sided • Tungsten. See Orbs of Tunc- 

prism, truncated or bevelled on the lateral »i en.* 

ed^es; in an extremely oblique four-sided Tunostenum. This name, signifying 

pnsm, perfect or variously modified by be- heavy stone, was given by the Swedes to a 

yelment or truncation. The lateral planes mineral, which Scheele found to contun a 

fiye longitudinally streaked. Vitreous or peculiar metal, as he supposed, in the state 

pearly. Cleavage double oblique angular, of an acid, united with lime. The same 

of 124* 50 and 55* 50'. Fracture uneven metallic substance was afterward found by 

or conchoidal. Translucent. As hard as the Don d'Elhuyarts united with iron and 

hornblende. Rather brittle. Sp. grav. 2.9 manganese in wolfram, 

to 3.2. It melts with much difficulty and Prom the first of these the oxide may be 

ebullition into an opaque glass. Its consti- obtained by digesting its pow^r in thrice 

tuents are, silica 50, magnesia 25, lime 18, its weight of nitric acid; washing the yel- 

carbonic acid and water ^.—Laugier. It low powder that remains,' and digesting it 

occurs with the preceding. • in ammonia, by which a portion of it is dis- 

3. GtasMf tremoKte. Colour grayish, solved. These alternate digestions are to 
greenish, yellowish, and reddishwhite. be repeated, and the tungstic oxide pre- 
Massive, in distinct concretions, and fre- ctpitated from the ammoniacal solutions 
quently crystallized in long acicular crys- by nitric acid. The precipitate is to be 
tals. Shining, between vitreous and pearly, washed with water, and exposed to a mo- 
Translucent. As hard as hornblende. Very derate heat, to' expel any ammonia tiiat 
brittle. Sp. gr. 2.863. It is phosphores- mav adhere to it. Or the mixture may be 
cent in a low degree. Infusible. Its con- evaporated to a dry mass, which is to be 
ftituents are, silica 'SS.5, lime 26.5, mag- c^dcined Under a muffle, to dissipate the 
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TUN TUR 

tkitfate of fttniiKmia. From wolfram it mty a triple salt, composed of nitric acid, am-» 

lie obtained by the same process, after the monia, and oxide of tungsten; from whicb 

iron and manganese have been dissolved the oxide may be obtained in a yellow pow« 

by mariatic acid. der by boiling with a pure concentrated 

The Spanish chemists reduced the oxide acid. In this state it contains about 20 per 

of tungsten to the metallic state, by ex- cent of oxygen; part of which maty be ex* 

posing it moistened with oil, in a crucible polled by a red heat, when it assumes a 

lined with charcoal, to an intense heat, green colour. 

Afler two hours, a piece of metal weighing Tungsten is insoluble in the acids; and 

•40 grains, but slightly agglutinated, was its oxide is nearly the same. It appears to 

found at the bottom of the crucible. Some be capable of unitine^ with most other me- 

liare attempted its reduction in rain; but tals, but not with sulphur. Guyton found, 

Guyton, Ruprecht, and Messrs. Aikin and that the oxide gives gpreat permanence to 

Allen, have been more successful. The vegetable coXoun.-'^Scheele's Eaaays.-^" 

latter gentlemen produced it from the am- Brongnian^B Mtn^^-^—J^h, Joum.-^JPhif, 

'SnoDiurett From 240 grains of this sub- Mag. — Murrm^B Chemittty, 
stance, in -acicular crystals, exposed for Tungstbit ov Bastm as, or Falbb 

two hours to a powerful wind furnace, in Tvnostbm. See Cerium. 
B crucible lined with charcoal, they obtain- * TtraVBTB Mineral. Yellow sub- 

ed a sliriitly cohering mass of roundish deutosulphate of mercury.* 
iprains, about the size of a pin's head, with TurItsolb. Heliotropium. See An- 

a very brilliant metallic lustre, and weigh- chil. 
Ing in the whole 161 grains. Tubkbt Stonb. Cos Turcica. See 

Timgsten is said to be of a grayish-white Wb b t sl a t e . 
«r iron colour, with considerable brilliancy, T vbmbric {terra merita), atrcuma Umga^ 

very hard, and brittle. Its specific gravity is a root brought to us from the East In- 

Don d'Elhoyarts found to be 17.6; Messrs. dies. BertholTet had an opportunity of ex- 

Aikin and Allen, above 17.22. amining some turmeric that came from To- 

^ There are two oxides of tungstenum, bago^ which was superior to that which is 

the brown, and the yellow or tung^tic acid, met with in commerce, both in the size of 

The iMQpwn oxide is formed by transmit- the roots and the abundance of the colour- 
ting hydrogen gas overtung^tic acid, in an ing particles. This substance is very rich 
ignited glass tube. It has a flea-brown co- in colour, and there is no otlier which gives 
lour, and when heated in the air, it takes a yellow colour of such brightness; but it 
fiieand bums like tinder, passing into ftittj'*- possesses no durability, nor can mordants 
tit aeids which see. g^ve it a sufficient degree. Common salt 

The brown oxide consists of and sal ammoniac, are those which fix the 

Tungstenum, 100 colour best, but they render it deeper and 

Oxygen, 16.6-^BerzeL make it incline to brown: some recommend 

Hence, if we regard it as composed of 2 a small quantity of muriatic acid. The 

primes oxygen -f- 1 metal, its composition root must be reduced to powder to be fit 

will be for use. It is sometimes employed to give 

Tungstenum, 12.05 100. the yellows made with weld a gold cast, 

Oxygfen, 2.00 16.6 and to give an orange ting^ to scarlet; but 

Hence the acid priihe ought probably to the shade the turmeric imparts, soon dis- 

be, 1%0S -f. 3. »=» 15.05 or 15; and that of appears in tlie air. 
the metal 12. Mr. Guchliche g^ves two processes for 

But (rom Berzelius's experiments, tungS- fixing the colour of turmeric on silk. The 

tale of lime seems to consist of first consists in alumtng in the cold for 

. Tung^tic aotd, 100. 14.72 twelve hours, a pound of silk in a solution 

Lime, 24.12 3.55 ' of two ounces of alum, and dyeing it hot. 

The difierence indeed is not great. but without boiling, in a bath composed of 

Sir H. Davy fi»und that tungstenum bums two ounces of turmeric and a quart (mea- 

with a deep red lig^t, when heated in chlo- sure) of apeto-citric acid, mixed with three 

rine, and forms an orangCrColoured volatile quarts of water. The second process con- 

sub^nce, which afi%>r£i tlie yellow oxide sists in extracting the colouring particles 

of tungstenum, and muriatic acid, when from the turmeric by aceto-citric acid, in 

decomposed by water.* the way described for Brazil wood, and in 

Scheele supposed the white powder, ob- dyeing the silk, alumed as already mention- 

tained by digesting the ore in an acid, add- ed, in this liquor, either cold or only mode- 

ing ammonia to the residuum, and neutral- derately warm. The colour is rendered 

izing itpy nitric acid, to be pure acid of more durable by this than by the former 

tungsten. In fact it has a sour taste, red- process. The first parcel immersed ac- 

dens litmus, forms neutral crystallizable quires a g^ld yellow; the colour of the se- 

salts with alkalis, and is soluble in 20 parts cond and thircl parcels is lighter, but of 

of twltiiig water. It appears however tto be Ibe flame kind; ihsX of the fourth is a straMT 
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c^ur. Mr. Guehliche emplojs the mdc in Persia, iiid th* nwgliJ^ottriag eotiatvic*. 

pffocess to extract fine and durable colours Malchite yields a green streak;, but that of 

from fustic, broom, and French berries; he calaite is ^idute. Bme twgmu is phoq>hatc 

prepares the wool by a slight aluming, to of lime, coloured with oxide of o^per.* 
which he adds a Uttk muriatic acid. He Tutbnag. This name is given in India 

seems to content himself in these cases to the metal zinc. It is sometimes applied 

with vinegar or some other vegetable acid, to denote a white metallic compound, 

instead of his aceto-citric acid, for the ex- brought from China, called also Ckme9e 

traction of the colour; he directs that a copper, the art of making which is not 

very small quantity of solution of tin known in Europe. It is very toa|^ strong, 

should be put into Uie dye-bath. malleable, may be easily cast, hammered, 

Tu&rENTiNE is a resinous juice ex> and polished; and the better kinds of it^ 

tracted from several trees. Sixteen ounces when well manufactured, are very whiter 

of Venice turpentine, bang distilled with and not more disposed to tarnish than sS- 

wator, yielded four ounces and three veris. Three ingredients of this compound 

drachms of essential oil; and the same may be discovered by analyus; namely, 

quantity, distilled without water, ^Ided copper, zinc, and iron. 
with the heat of a water-bath, two ounces Some of the Chinese white copper ia aaid 

only. When turpentine is distilled or boil- to be merely copper uid srsenic. 
ed with water till it becomes sohd, it ap- Tyvb Metai*. The basis of type metal 

pears yellowish; when the process is far- for printers is lead, and the printupal arti- 

ther continued, it acquires a reddish-brown cle used in communicating haidness ia an- 

colour. On distilling sixteen ounces in a timony, to which oopp^ and brass in vari* 

retort with an open fire, increased by de- oqs proportions are added. The propertiea 

grees, Neumann obtained, first, four ounces of a good type metal are, that it should 

of a limpid colourless oil; then two ounces run neely into the moidd, and posaesa 

and a drachm of a dark brownish-red em- hardness without being excessively famttle. 

pyreumatic oil, of the consistence of a bal- The smaller letters are made of a harder 

sam, and commonly distinguished by that composition than those oi a lamr sixe. It 

name. does not ^pear that our type-fonndevs arn 

The essential oil, commonly called spirit in possession of a good composite for this 

of turpentine, cannot without singular diffi- purpose. The principal defect of their 

culty be dissolved in alcohol, though ter- composition appears to be, that the metals 

pentine itself is easily soluble in that spirit, do not uniformly unite. In 4h pieoe of caat- 

One part of the oil may be dissolved in se- ing performed at one of our principal fonn* 

ven parts of alcohol; but on standing a deries, the thickness of which was two 

while, the greatest part of the oil sepa- inches, 1 found one side hard and brittle 

rates and faUs to the bottom. when scraped, and the other side, connst- 

* TuRQuois, Mineral, or Calaite. ing of nearly half the piece, was soft like 
Colours smalt-blue and apple-green. Mas- lead. The transition from soft to hard was 
sive, disseminated, and. imitative. Dull, sudden, not cp*adual. If a parcel of lifter 
Fracture conchoidal or uneven. Opaque, of the same size and casting be examined. 
Harder than feldspar, bat softer than some of them are brittle and hard, and re- 
quartz. Streak, white. Sp. g^. 2.86 to 3.0. sist the knife, but others may be bent and 
Its constituents are, alumina TS, oxide of cut into shavings. It may easily be ima- 
copper4.5, water 18, oxide of iron 4.->-/0An. gined, that the duration and aestnesa of 
It occurs in veins in clay-ironstone, and in these types must considerably vary« I have 
small pieces in alluvial clay. It has been been informed, but do not know the fact 
found only in the neighbourhood of Nicha- from trial, that the types cast in Scotland 
hour, in the Khorassan, in Persia. It is. are liarder and more uniform in their qna<r 
very highly prized as an ornamental stone lities. 
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ULMIN. Dr. Thomson has given this 1. In its external characters it reaemblea 

temporary name to a very singular - g^m. It was solid, hard, of a black colour, 

substance lately examined by Klaproth. It and had considerable lustre. Its powder 

differs essentially from every other known was brown. It dissolved readily in the 

body, and must therefore constitute a new mouth, and was insipid, 

and peculiar vegetable principle. It exu- 2. It dissolved speedily in a small quan- 

ded spontaneously from tiie trunks of a spe- tity of water. The solution was tranapa^ 

cies of elm, which Klaproth conjectures to rent, of a blackish-brown colour, and, even 

be the ulmua nigra, ai^4 was sent to hii^ when very much concentrated by evapora- 

from Palermo in 1802. tion, was not in the least nmcUagiaooa^ 
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iMpji n^f did it ftiurwcr as a ftaste. In tkia some ixmt, which will precipitate the ura« 

respect ulmiii diflEera esseniiiElly from ^m. nium and retain the copper. The precipi^ 

9u R was compkt^y in8<4ttble both in al- tate, well washed with ammonia, is to be 

eohol tfid ether. When alcohol was poured dissolved in nitric acid, and crystallized. 

into the aqueous solutien, #ie g^reat^ part The gfeen crystals, dried on blotting pa- 

of tlie uhntn precipitated in light brown per, are to be dissolved in water, and re* 

flakes. The remainder was obtained by crystallized, so as to get rid of the lime, 

evaporation, and was not sensibly soluble Lalstly, the nitrate, being exposed to a red 

in alcohol. The alcohol by this treatment heat, will be converted into the yellow ox- 

ftcquired a sharpish taste. ide of uranium. 

4u When a few drops of nitric add were It is very difficult of reduction. Fifty 

added to the aqueous solution, it became grains, after being ignited, were formed 

^Uvtioous, lost iti btackish-brown colour, into a ball with wax, and exposed in a well 

and a light brown substance precipitated, cbsed charcoal crucible, to the most vehe- 

The wh<^ solution was slowly evaporated ment heat of a porcelain furnace, the inten- 

to dryness, and the reddish-brown pow< sity of which gave IT'O* on Wedgwood's 

der, which remained, was treated with al- pyrometer. Thus a metallic button was ob- 

coliol. The alcohol assumed a golden-yel- tsuned, weighing 28 grains, of a dark gri^ 

low coloiir; and when evaporated* left a colour, hard, firmly cohering, fine grained, 

light-brown, bitter, and sharp resinous sub- of very minute pores, and externally glit- 

stance. tering. On filing it, or rubbing it with ano- 

5. Oxj^mriatic acid prodivced precisely ther bard body, the metallic lustre has an 
the same effects as nitric. Thus it appears iroa-gn^y colour; but in less perfect assays 
that ulmin, by the addition "of a little oxy- it verges to a brown. Its specific gravity 
gen, is converted into a resinous substance, was 8.1. Bucholz, however, obtained it as 
In this new state it is insoluble in water, higfh as 9.0 

This property is very singular. Hitherto * There is probably but two oxides of 

the volatUe oils were the only substances uranium} the protoxide, which is grayish* 

known to assume the form of resins. That bla6k; and the peroxide, which is yellow, 

a substance soluble in water should assume When uranium is heated to redness in 

the resinous form wiUi such facility, is very an open vessel, it glows like a live coal, 

remarkabte. and passes into the protoxide, which, from 

6. Ulmin^ when burnt, emitted little the experiments of Shoiibert, consists of 
smoke or flame, and left a spongy but firm Uranium, 100 15.7 
eharcoid, which, when burnt in ^le open Oxygen, 6.373 1.0 

sir, left only a little carbonate of potash ' The precipitate thrown down by potash 

behind. from the nitrate solution is called the ye!- 

Such are the properties of this curious low oxide. ' It consists of . 

substance, as far as they have' been exa- Uranium, 100 31.4 ^^ 3 primes 

mined by Klaproth. Oxygen, 9.359 3.0 = 3 • 

UiiTRAMAaiKE. See Azfue-stoks. - The oxide is soluble in dilute sulphuric 

f Umbsr. See Ores or Iron.* acid gently heated, and affords lemon-co- 

Urahglimmbr. ^ An ore of uranium, loured prismatic crystals. Its solution in 

fbmieriy called green Diica, and by Werner muriatic acid, in which it is but imperfect- 

thaleofik. See the following artii;le. ly soluble, a£brds yellowish-green rhom- 

Uranxte, or Uranium. A new metal- boidal tablets. Phosphoric acid dissolves 

Ire substance, discovered by the celebrated it, but after some time the phosphate falls 

Klaproth in the mineral called Pechbknde. down in a flocculent form, and of a pale 

In this it is in the state of sulphuret. But yellow colour. 

it likewise occurs as an oxide in the green It combines with vitrifiable substances, 

mica, or uranglimmer, and in the uran- and gives them a brown or g^een colour, 

ochre. On porcelain, with the usual flux, it pro- 

By treating the ores of the metal with duces an orange, 
the nitric or nitro-muriatic acid, the oxide Ui^ an ochre. An ore of uranium, con- 
will be dissolved; and may be precipitated taining this metal in the oxidized state. 
by tbe addition of a caustic alkali. It is in-- See the preceding article, 
soluble in water, and of a yellow colour; * Urates. Compounds of uric or lithic 
but a strong heat renders it of a brownish- acid, with the salifiable bases. See Acio 
gray. (Lithic).* 

To obtain it pure, the ore should be * Urea. The best process for preparing 

treated with nitric acid, the solution eva- urea is to evaporate urine to the consis- 

porated to dryness, and the residuum tence of sirup, taking care to regulate the 

heated, se as to render any iron it may heat towards the end of the evaporation; 

contain insohible. This being treated with to add very gradually to the sirup its vo- 

distilted water, ammoma is to be poured lume of nitric acid (24® Baum^) of 1.20; 

into t^ solttticoi, and digested with it for to stir the imxture> and immerse it in a 
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Wth of iced Wftter, to barden the crystftlt nntp of violets jireen, and etnttlito a small 
of the acidulous nitrate of urea which pre- quantity of carbonate of soda, 
cipitate; to wash these crystals with ice- The aqueous solution, distilled by a gen- 
cold wat^r, to drain them, and press them tie fire, and carried to ebullition, affords 
between folds of blotting paper. When we very clear water loaded with ammonia. By 
have thus separated the adhering* hetero- adding more water, as the liquor became 
geneous matters, we redissolve the crystals inspissated, Foorcroy and Vauquelin ob- 
in water, and add to them a suScient quan- tained nearly two-thirds of the weight of 
tity of carbonate of potash, to neutralize the urea in carbonate of ammonia, and the 
the nitric acid. We must then evaporate residuum was not then exhausted ' of it. 
the new liquor, at a gentle heat, almost to The latter portions, however, were more 
dryness; and treat the residuum with very and tnore coloured. 

pure alcohol, which dissolves only the urea. This decomposition of an animal sub- 
On concentrating the alcoholic solution, the stance at the low beat of boiling water is 
urea crystallizes. very remarkable, particularly witli respect 
The preceding is M. Thenard's process, to the carbonic acid. Indeed it appears 
which Dr. Prout has impsoved. He sepa- that a very slight change of equilibrium is 
rates the nitrate of potash by crystalliza^ sufficient to cause its constituent principles 
tion, makes the liquid urea into a paste to pass into the state of ammonia, and car- 
with animal charcoal, digests this with bonic, prussic, and acetous acids, 
cold water, filters, concentrates, then dis- .* Urea has been recently analyze4 by Dr. 
solves the new colourless urea in alcohol, Prout, and M. Berard. The following are 
and lastly crystallizes. The process pre* its constituents:— 

scribed by Dr. Thomson, in the 5th edition jPer tent. Per cent. Peraum. 
of hia System, does not answer. 

Urea crystallizes in four-sided prisms, 
which are transparent and colourless, With 
a slight pearly lustre. It has a peculiar, 
but not urinous odour; it does not affect 
litmus or turmeric papers; it undergoes no 100.00 100.00 37.5 
change from the atmosphere, except a See Sugak for some reouirks on the re- 
slight deliquescence in very damp wea- lation between it and urea. Uric, or lithic 
ther. In a strong heat it melts, and is acid, is a substance quite distinct from urea 
partly decomposed and partly sublimed in its composition. This fact, acc(tfding to- 
without change. The sp.gr, of the crys- Br# Prout, explains, why an excess of urea 
tals is about 1.35. It is very soluble, in generally accompanies the pbosf^oric dia- 
water. Alcohol, at the temperature of the thesis, and not tiie lithic. He has several 
atmosphere, dissolves about 20 per cent; times seen urea as abundant in the urine of 
and when boiling, considerably more than a person where the phosphoric diathesis 
its own weight, from which the urea sepa- prevailed, as to crystallize spontaneously 
rates, on cooling, in its crystalline form, on the addition of nitric acid, without be- 
The fixed alkalis and alkaline earths de- ing concentrated by evaporation, 
compose it It unites with most of the me- As urea and uric acid, says Dr. Berard, 
taliic oxides; and forms crystalline com- are the most azotized of all animal substan- 
pounds with the nitric and oxalic a'cids.* ces, the secretion of urine appears to have 
If cautiously introduced into a retort fbr its object, the separation of the excess 
with a wide short neck, it fuses with a of azote from the blood, as respiration se<r 
gentle heat: a white fume rises, which is parates from it the excess of carbon.* 
benzoic acid, and condenses on the sides Urea Ws a singular ei!ect on the crystal- 
of the receiver: crystallized carbonate of lizatioo of some salts. If muriate of soda 
ammonia succeeds, and continues to the be dissolved in a solution of urea, it will 
end: neither water nor oil rises, but the crystallize by evaporation, not in cubes, but 
sublimate is turned brown: the air expelled in octaedi'a; muriate of ammonia, on the 
from tlie apparatus is impregnated with a contrary, treated in the same way, instead 
smell of garlic and stinking fish: when the of ciystallizing In octaedra, will assume the 
heat is very intense, the smell is insupport- cubic form. The same effect is produced, 
able. ^ The matter in the retort is then dry, if fresh Urine be employed, 
blackish, and covered with a raised white Uric Acid. See Acid (Lithic). 
crust, which rises at length in a heavy va- Urine. This excrementitious fluid, in 
pour, and attaches itself to the lower part its natural state, is transparent, of a yellow 
of the retort. This is muriate of ammonia, colour, a peculiar smell and saline taste. 
If water be poured on the residuum, it Its production as to quantity, and in some 
emits a smeU of prussic acid. Burned on measure quality, depends on the seasons 
an open fire it exhales the same smell, gives Snd the peculiar constitution of the indivi- ' 
out animonia, and leaves one-hundredth of dual, and is likewise modified by disease. 
Its weight of acrid white ashes, which turn It U observed^ that perspiration cArriea oif 
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more or lesi of the fluid, whtcb would el«e ease are considemble, and of importance 

have i>assed off by urine; so that the pro- to be known. It is of a red colout, small 

fusion of the former is attended with a di- in quantity, and peculiarly acrid, in inflam- 

zninution of the latter. ^ raatory diseases; Kut deposites no sediment 

From the alkaline smell of urihe kept for on standing*. Corrosive muriate of mercury 

a certain time, and other circumstances, it throws down from it a copious precipitate, 

was formerly supposed to be an alkaline Toward the termination of such diseases, 

fluid; but by its reddening paper stained it becomes more abundant, and deposites a 

blue with litmus or the juice of radishes, copious pink-coloured sediment, consisting 

it appears to contain an excess of acid. of rosacic acid, with a little phosphate of 

The numerous researches made concern- lime and uric acid, 
ing urine have given the following as its In jaundice It contains a deep! yellow co- 
component parts: 1, water; 2, urea^ 3. phos- louring matter, capable of staining linen, 
phoric acid; 4, 5, 6, 7, phosphates of lime. Muriatic 4icid renders it g^reen, and this in- 
magnesia, soda, and ammonia; 8, 9, 10, 11, dicates the presence of bile. ^Sometimes, 
lithic, rosacic, benzoic, and carbonic apids; tod, according to Fourcroy and Yauquelin, 
12, carbonate of lime; 13, 14, muriates of it contains a substance analogous to the 
soda and ammonia; 15, gelatin; 16, albu- yellow acid, which they formed by the ac* 
men; 17, resin; 18, sulphur. tion of nitric acid on muscular fibre. 

Muriate of potash may sometimes be de- In hysterical affections, it is copious, 

tected in urine, by cautiously dropping into limpid, and colourless, containing much 

it some tartainc acid; as may sulphate of salt, but scarcely any urea or gelatin, 

soda, or of lime, bya solution of muriate of In dropsy the urine is generally loaded 

barytes, which will throw down sulphate of with albumen, so as to become milky, or 

barytes together with its phosphate; and even coagulate by heat, of on the adcfition 

these may be separated by a sufficient quan- of acids. In dropsy from diseased liver, 

tityof muriatic acid, which Will take up the however, no albumen is present; but the 

latter. urine is scanty, high-coloured, and depo* 

Urine soon undergoes spontaneous chah- . sites the pink-coloured sediment, 

ges,. which are more or less speedy and In dyspepsy, or indigestion, the urine 

extensive, according to its state, as well as abounds in gelatin, and putrefies rapidly, 

the temperature of the air. Its smell, whei> In rickets, the urine contains a great 

fresh made, and healthy, is somewhat fra- deal of a calcareous salt, which has oeeii 

grant; but, this presently goes off, and is supposed to be phosphate of Ume, but ac- 

succeeded by a peculiar odour termed uri- cording to Bonhomme it is the oxalate, 

nous. As it begins to be decomposed, its Some instances are mentioned, in which 

smell is not very unlike that of sour milk; females have voided urine of a milky ap- 

but this soon changes to a fetid, alkaline pearance, and containing a certain portion 

odour. It must be observed, however, that of the caseous part of milk, 

turpentine, asparagus* and many other ve- But among the most remarkable altera* 

getable substances, taken as medicine, or tions of urine is that in the diabetes, when 

used as food, have a very powerful eflTect the urine is sometimes so loaded with su« 

on the smell of the urine. Its ^tendency to gar, as to be capable of being fermented 

putrefaction depends almost wholly on the into a vinous liquor. Upwards of l-12th 

quantity of gelatin and albumen it contains; of its weight of sugar was Extracted from 

in many cases, where these are abundant, some diabetic urine by Cruikshank, which 

it comes on very quickly indeed. was at the rate of twenty-nine ounces troy 

• According to Berzelius, healthy human a-day from one patient. In this disease, 

urine is composed of, water 933, urea 30.10, hoWever, the urine, though always in very 

sulphate of potash 3.71, sulphate of soda large quantity, is sometimes not sweet, bub 

3. 16, phosphate of soda 2.94, muriate of insipid. 

8oda 4.45, phosphate of ammonia 1.65, mu- The urine of some animals, examined by 
riateofammonia 1.50, free acetic acid, with Fourcroy, Vauquelin, and Rouelle, jun. 
lactate of ammonia, animal matter soluble appears to differ from that of man in want- 
in alcohol, urea adhering to the preceding, ing the phosphoric and lithic acids, and 
altogether 1714, earthy phosphates with a containing the benzoic. That of the hofse, 
trace of fluate of lime 1.0, uric acid 1, according to the former two, consists of 
mucus of the bladder 0.32, silica 0.03, in benzoate of soda .024, carbonate of lini^ 
1000.0. The phosphate of ammonia and .011, carbonate of soda .009, muriate 6t 
soda, obtained from urine, by removing by potash .009, urea .007, water and mucilage 
alcohol the urea from its crystallized salts, .940. Giese, however, observes, that the 
was called fusible salt ^ urine, or microcos- proportion of benzoate of soda ' varies 
ntic aalt; and was much employed in expe- greatly, so that sometimes scarcely any 
riments with the blow-pipe.* can be found. Notwithstanding the asser- 

The changes produced in urine by dia- tions of these chemists, that the ^rioe of 

Vol. U. Ai 
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tbe hone conUlns no pfaosphoiic ftcid* Gio- contun lome free alkali^ as they tarn sirup 

hert affirms that phosphorus may be made of riolets green. In the urine of domestic 

from it fowls, Fourcroy and Vauquelin found tithic 

That of the cow, according to Rouelle, acid, 

contains carbonate, sulphate, and muriate Urine has been employed for making 

of potash, benzoic acid, and urea: that of phosphorus, volatile alkali, and sal ammo- 

the camel differed from it in affording no niacj it adds to the produce of nitre-beds; 

benzoic acid; that of the rabbit, according and it is very useful in a putrid sUte for 

to Vauquelin, contains the carbonates of scouring woollens. 

lime# magnesia, and potash, sulphates of * Uuinaky Calculi. See Calcvd 

potash and lime, muriate of poUsh, urea, (Uriitary).* 
gelatin, and sulphur. All these appear to 

v' . 

• XTAPOUR. The general principles of oil of turpentine is to he gradually mixed 
T the formation of vapour have been with it. Should the vamish.when it is 
explained under the article Caloric, cool, happen to be yet too thick, it may be 
changes of state. Some observations have attenuated with more oil of turpentine, 
been added under Evaporation and This varnish has always a dark-brown co- 
Gas, lour, because the amber is previously half 
Fig. 15. plate XIV. represents one form biimed in this operations but if it be re- 
ef the apparatus, which I employed for de- quired of a bright colour, amber powder 
termining the elastic force of vapours at must be dissolved in transparent painter's 
different temperatures. L, 1, are the initial varnish, in Papin's machine» by a gentle 
levels of the mercurial columns in the two fire. • 

legs of the sjrphon barometer. /, is the fine As an instance of the second sort of lac- 
wire of platina, to which the quicksilver varnishes with ethereal oils alone, may be 
was ma^ a tangent, at every measurement, adduced the varnish made with oil of tur- 
by pouring mercury into the open leg, till pentine. , For making this, mastich alone 
its vertical pressure equipoised the elastic is dissolved in oil of turpentine by a very 
force of the vapour above /. The column gentle digesting heat, in close glass ves- 
added over L, measured directly that elas- sels. This is the varnish used for the roo- 
tle force. See the Tables in the Appen- dem transparencies eniployed as window- 
dix.* blinds, fire-screens, and for other purposes. 
* Varec. The French name for kelp. These are commonly prints, coloured on 
6r incinerated sea-weed.* both sides, and afterwards coated with 
Varnish. Lac-varnishes or lacquers this varnish on those parts that are intend- 
consist of different resins in a state of so- ed to be transparent. Sometimes fine thin 
lution, of which the most common are calico, or Irish linen, is used for this pur- 
mastich, sandarach, lac, ben3oin, copal, pose; but it requires to be primed with a 
amber, and asphaltum. The menstrua are a solution of isinglass, before the colour is 
either expressed or essential oils, as also laid on. 

alcohol. For a lac-varnish of the first kind, bopal may be dissolved in genuine Ohio 

the common painter's varnish is to be.uni- turpentine, according to Mr. Sheldrake, by 

ted by gently boiling it with some more adding it in powder to the turpentine pre- 

mastich or colophony, and then diluted viously melted, and stirring till the whole 

agun with a little more oil of turpentine, is fused. Oil of turpentine may then be 

The latter addition promotes both the glos- added, to dilute it sufficiently. Or the co« 

sy appearance and drying of the varnish. pal in powder may be put into a long- 

Of this sort is the amber-varnish. To necked matrass with twelve parts of oil of 

Blake this varnish, half a pound of amber turpentine, and digested several days on a 

is kept over a gentle fire in a covered iron sand heat, frequently shaking it. This may 

pot, in the ltd of which there is a small be diluted with one-fourth or one-fifth of 

hole, till it is observed to become soft, and alcohol. Metallic vessels or instruments, 

to be melted together into one mass. As covered with two or three coats of this, 

soon as this is perceived, the vessel is and dried in an oven each time, may be 

taken from off the fire, and suffered to cool washed with boiling water, or even ex« 

a little; when a pound of good painter's posed to a still greater heat, without injuiy 

varnish is added to it, and the whole suf- to the varnish. 

fered to boil up again over the fire, keep- A varnish of the consistence of thin tur- 

ing it continually stirring. Afler this, it pentine is obtained for aerostatic machines, 

is again removed from the fire; and when by the digestion of one part of elastic gum, 
it is become somewhat cool, a pound of or caoutchouc, cut into small pieces* in 
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thirty-two parts of rectified oil of turpen- mediately with the colours, but lac or lac- 
tine. Previously to its being' used, how- quer-yamishes are laid on by themselves 
ever* it must be passed throug^h a linen upon a burnished coloured ground; when 
cloth, in order that the undissolred parts they are intended to be laid upon naked 
may be left behind. wood, a grpund should be first given them 

The third sort of lac-varnishes consists of strong siie, either alone or with some 

in the spirit-vamish. The most solid re- earthy colour, mixed up with it by leviga- 

sins jrield the most durable varnishes; but tion. The gold lacquer is simply rubbed 

a Tarnish must never be expected to be over brass, tip, or silver, to give them a 

harder than the resin naturally is of which gold colour. 

it is made. Hence, it is the h^ght of ab- , Before a resin is dissolved in a fixed oil, 

surdity to suppose, that there are any in- it is necessary to render the oil drying, 

combustible varnishes, since there is no For this purpose the oil is boiled with me- 

sucb thing as ah incombustible resin. But tallic oxides, in which operation the muci- 

the most solid resins by themselves pro- lag^ of the oil combines with the metal, 

duce brittle varmshes; therefore, some- while the oil itself unites with the oxygen 

thing of a softer substance must always be of the oxide. To accelerate the drying of 

mixed with them, whereby this brittleness this varnish; it is necessary to add oil of 

is diminished. For this purpose gum-elemi, turpentine. 

turpentine, or balsam of copaiva are emr The essential varnishes consist of a so- 
ployed in proper proportions. For the so- lution of resin in oil of turpentine. The 
lution of these bodies the strongest alco- varnish being applied, the essential oil flies 
hoi ought to be used, which may very off, and leaves the resin. This is used only 
properly indeed be distilled over alkali, for paintings. 

but must not have stood upon alkali. The When resins are dissolve(f in alcohol, 

utmost simplicity in composition with re- the varnish dries very speedily, and is sub- 

spect to the number of the ingredients ject to crack; but this fault is corrected by 

in a formula is the result of the greatest adding a small quantity of turpentine to 

skill in the art; hence it is no wonder, that the 'mixture, which renders it brighter, 

the greatest part of the formulas and re- and less brittle when dry. 

cipes that we meet with, are composed The coloured resins or gums, such as 

without any principle at all. gamboge, dragon's blood, &c. are used to 

In conformity to these rules, a fine co- colour varnishes, 
lourless varnish may be obtained, by dis- To give lustre to the varnish after it is 
solving eig^t ounces of g^m-sandarach and laid on, it is rubbed with pounded pumice- 
two ounces of Venice turpentine in thirty- stone and water; which being dried with a 
two ounces of alcohol by a gentle heat, cloth, the work is afterward rubbed with 
Five ounces of shell4ac and one of tur- an oiled rag and tripoli. The surface is 
pentine, dissolved in thirty-two ounces of last of all cleaned with soft linen cloths, 
alcohol by a very gentle heat, give a harder cleared of all greasiness with powder of 
varnish, but of a reddish cast. To these starch, and rubbed bright with the palm 
the solution of copal is undoubtedly pre- of the hand. 

ferable in many respects. This is effected Vegetable Kikodom. In the mine- 
by triturating an ounce of powder of gum- ral kingdom, little of chemical operation 
copal, which has been well dried by a gen- takes place, wherein the peculiar locality 
tie heat, with a drachm of camphor, and, or disposition of the principles which act 
while these are mixing together, adding^ upon each other^ appears to have any con- 
by degrees four ounces of the strongest siderable effect. The principles, for the 
alcohol, without any digestion. most part simple, act upon each other by 

Between this and the gold-varnish there virtue of their respective attractions; if 
is only this difference, that some substances heat be developed, it is for the most part 
that communicate a yellow tinge are to be speedily conducted away; if elastic pro- 
added to the latter. The most ancient de- ducts be extricated, they in general make 
seription of two sorts of it, one of which their escape;-— in a word, we seldom per.^ 
was prepared witii oil, and the other with ceive in the operations in the mineral king^ 
alcoholi is to be found in Alexius Pedemon- dom, any arrangement, which at all resem- 
tanusDe i Secret!, Lucca, of which the first bles the artificial dispositions of the che^ 
edition was published in tlie year 1 55r. But mist. 

it is better prepared, and more durable, But in the. animal and vegetable king- 

when made after the following prescrip-. doms it is far otherwise. In the former of 

tion:— —Take two ounces of shell-lac, of these, bodies are regularly changed by 

arnatto and turmeric of each one ounce; mechanical division, by digestion, and the 

and thirty gprains of fine dragon's-blood, application of peculiar solvents, in a tem-i 

and make an extract with twenty ounces perature exceeding that of the atmosphere, 

of alcohol in a gentle heat. and the whole of the effects are assisted, 

Oil-Varnishes are commonly mixed m* modified, and kept up by an apparatus for 

• 
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sdaittiaf the sir of the stnuMphere. The liav« bten inttttuted to show, that wat«r is 
sulnectsof the Testable kingdom possess the only aliment, which the root draws 
undoabtedly a structure less elaborate, irom the earth. Van Helmont planned a 
They exhibit much less of those energies, willow, weighing fifty pounds, in a certain 
which are said to be spontaneous. The quantity of earth covered with sheet-lead; 
forni of their Tessels is much simpler, and, he watered it for five years with distilled 
as far as we can perceive, their action* is Water; and at the end of that time the tree 
obedient to the changes of the atmosphere weighed one hundred and sixty .nine pounds 
in quality and moisture, the mechanical ac- three ounces, and the earth in which it had 
tion of winds, the temperature of the wea- vegetated was found to have suffered a 
ther» and the influence of light In these loss of no more than three ounces. Boyle 
organized beings, the chemist discovers repeated the same experiment upon a plant* 
principles of a moie compounded nature, which, at the end of two years weighed 
than any which can be obtained from the fourteen pounds more, without the earth 
mineral kingdom. These do not previously in which it had vegetated having lost any 
exist in the earth, aiid mu%t therefore be perceptible portion of its weight, 
results of vegetable life. Messrs. Duhamel and Bonnet supported 
Tbe most obvious difference between ve- plants with moss, and fed them with mere 
getables and animais is, that the latter are waiter: they observed, that'^the vegetation 
in general capable of conveying themselves Was of the most vigorous kind; and the na« 
from place to placet whereas vegetables, turalist of Geneva observes, that the flow- 
being fixed in the same place, absorb, by ers were more odoriferous, and the fruit of 
niieans of their roots and leaves, such sup- a higher^ flavour. Care was taken to change 
port as is within their reach. This appears the supports before they pould suffer any 
on the whole^o consist of air and water, alterjition. Mr. TiUet has likevrise raised 
The greatest part of the support of ani* plants; more especially of the gramineous 
mals are the products already elaborated kind, in a similar manner, with this differ- 
in the vegetable kingdom. The products ence only, that his supports were .pounded 
of these two kingdoms in the hands of th^ glass,- or quartz in powder. Hales has ob- 
chemist are remarkably different^ tliough served, that a plant, which weighed three 
perhaps not exclusively so. One of tlie pounds, gained three ounces after a heavy 
roost distinctive characters seems to be the dew. Do we not every day observe hya- 
presence of nitrogen or azotic gas, which cinths and other bulbous planta-t as well as 
may be extricated from animal substances gramineous plants, raised- in saucers or 
by the application of nitric acidt and en- bottles containing mere water? And Bra- 
ters into the composition of the ammonia connot has lately found mustard-seed to 
afforded by destructive distillation. It was germinate, g^*bw, and produce plants, that 
long supposed, that ammonia was exclu- came to maturity, flowered, and ripened 
sively the product of the animal kingdom, their seed, in litharge, flowers of sillpbur, 
but it is now well known, that certain plants and very small unglazed shot. The last 
likewise afford it. appeared least favourable to the growth of 
When it is considered, that by far the > the plants, apparently because their roots 
greater part of every organized substance could not penetrate between it so easily. 
is capable of assuming the elastic form. All plants do not demand the same quan- 
and being volatilized by heat; that the pro- tity of water; and nature has varied the 
ducts are during life brought into combi- organs of tbe several individuals conforuka- 
nation by slow and long-continued proces- bly to the necessity of their being supplied 
ses, and are kept separate from each other with this food. Plants which transpire lit- 
in the vessels of the plant or animal; that tie, such a» the. mosses and the lichens, 
these combinations are liable to be altered have no need 6f a considerable quantity oi 
by the destruction of those vessels, as well this fluid; and accordingly they are fixed 
fts by evei'y notable change of temperature . upon dry rocks, and have scarcely any 
•—it will not appear surprising, that tbe roots; but plants which require a larger 
chemical analysis of plants should be in quantity, have roots which extend to a 
an imperfect state. < See Analysis. great distance, and absorb humidity 

In the structure of vegetables we observe throughout their whole surface. 
the external covering or bark, the ligneous The leaves of plants have likewise the 
or woody matter, the vessels or tubes, and property of absorbing water„and of extract- 
certain glandular or knotty parts. The com- ing frojn the atmosphere the same principle 
paiative anatomy, and immediate uses of which the root draws from tbe earth. But 
these parts, form an object of interesting plants which live in the water, and as it 
research, but less immediateiy within the were swim in the element which serves 
province of a chemical work. tjiem for food, have, no need of rootis; they 

The nutrition or support of plants ap- receive the fluid at all their pores; and we 

pears to require water, earth, light, aiid accordingly find» that the fucus^ the ulva, 

»ir. There are various experiments^ which &c, have no roots whatever, 
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Thfi dim^Tv wbich it mhced with earths, renhelt; whereas the Tegetuble heat, in hot* 
and 4ecotnposed» not -only afibfda the alt- ter weather, was always several degree» 
mentary principles we have spoken of, but below that of the atmosphere. The same 
likewise favours the growth of the plant by philosopher has likewise observed, that the 
that constant ind steady heat, which its ul- sap wbich, out of the tree, would freeze at 
terior decomposition produces. Thus it is 33^ t did not freeze in the tree unless the 
that Fabroni aifirms his having observed cold were augmented 16® more, 
tlie development of leaves and flowers in Tbe vegetable beat may increase or di- 
that part of a tree only, which was in the minish by* several causes, of the nature of 
vicinity of a heap of dung. ' , disease; and it. may even become percepti- 

From the preceding circumstances it ap* ble to the touch in very eold weather, ac- 
pears, that the influence of the earth in ve- cording to Buifon. 

gctation is almost totally confined to the The principles of which vegetables are 
confveyance of water, and probably the elas- composed, i^ we pursue their analysis aci 
tic products irom putrefying substances to far as our means have hitherto allowed, are 
the plant. . chiefly carbon, hydrogen, and oxygen. Ni- 

Vegetables cannot live without air* From trogen is a constituent principle of several, 
the experiments of Priestley, Ingenhousz, but for the most part in small quantity, 
and Sennebier, it '(s ascertained^ Uiat plants Potash, soda, lime, magnesia, silex, alu- 
absorb the azotic part of ^e atm4>spheres mina, sulphur, phosphorus^ iron, manga- 
and tbis principle appears to be the cause of nese, and muriatic acid, have likewise been 
the fertility which arises^ from the use of reckoned in the number; but some of these 
putrefying mattery in the form of manure-- occur only occasionally, and chiefly in very 
The carbonic acid is likewise' absorbed by small quantities; snd are scarcely more 
vegetables, when its quantity is small. If entitled to be considered as belonging to 
in large quantity, it is fatal to thefn. them than gold, or some other substances, 

Chaptarhas observed, that carbonic acid that have been occasionally procured from 
predominates in the fungus, and other sub- their decomposition, 
terraneous plants. But by causing these The following are the principal products 
vegetables, together with the body upon- of vegetation: — 

which they were flx^d, to pass, by Ihiper- , 1. Sugar. Crystallises. Soluble in water 
ceptible grad,ations, fix>m an almost abso- and alcohol. Taste sweet. Soluble in nitric 
lute darkness, into the light, the acid very acid, and ^elds oxalic acid, 
nearly disappeared; the vegetable flbres 2. Sarcqcol Does not crystallize. Soluble 
being proportionally increased, at the same in water and alcoh6l. Taste bitter sweet, 
time that tbe resin and colouring principles Soluble in nitric acid, and yields oxalic 
were developed, which he ascribes to the acid. 

oxygen of the -same acid. Sennebier has 3. Asfiaragin. Crystallizes. Taste cooU 
observed, that tbe plants which he watered ing and nauseous. ' Soluble in hot water, 
with water impregnated with carbonic acid, Insoluble in alcoliol. Soluble in nitric acid, 
transpired an extraordinary quantity of and converted into bitter prinpiple and arti-* 
oxygen, which likewise Jndic^es a decom- ficial tannin. 

position of the acid. 4. Chtm, Does not crystallize. I'aste in- 

X^ht is almost absolutely necessary to sipid. Soluble in water, and forms rnuci-^ 
plants. In the dark they grow pale, Ian* lage. Insoluble in alcohol. Precipitated 
guish, and die. The tendency of plants by sitic^ated potash. Soluble in nitric acid, 
toward the light is remarkably seen in such and forms mucous and oxalic acids, 
vegetation as is eflected in a chamber or . 5. Z/hdn. Does not crystallize. Taste 
place where the light is admitted on one insipid. Soluble in water, and does not 
side; for the plant never fails to grow in form mucilage. Precipitated by nitric and 
that direction. Whetlier the matter of light oxymuriatic acids in the state of resin. In- 
he condensed into the substance of platits, soluble in alcohol. 

or whether it act merely as a stimulus or 6, Innlin. A white powder. Insoluble 
agent, without which tlie- othei* requisite in cold water. Soluble in boiling water; 
chemical processed cannot be -eflected, is but precipitates unaltered after the solu- 
uncertain. tion cools. Insoluble in alcohol. Soluble 

It is ascertained, that the processes in in nitric acid, and yields. oxalic acid. 
plants sei-ve, like those in animals, to pro- 7, Starch, A white powder. Taste in- 
duce a more equable temperature, which is sipid. Insoluble in cold water. Soluble 
for the most part above that of the atmos- in hot water; opaque and glutinous. Pre- 
phere. Dr. Hunter, quoted by Chaptal, ob- cipitated by an infusion of nut^alls; preci- 
seiwe^ by keeping a thermometer plunged pitate i*edissolved by ,a heat ot 120^. In- 
in a hole made in a sound tree, that it con- soluble in alcohol. Sohible in dilute nitric 
srtantly indicated a temperature several de- acid, and precipitated by alcohol. With 
grees above that of the atmosphere,' when nitric acid yields oxalic acid and a waxy 
it was below the fifty-sixth division of Fah- matter. 
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. 8. Indig9. A blue powder. Taste insi- 23. Baltams. Possess the cfaftracters of 

pid. Insoluble in water, ajcohol, ether, the resins, but have a strong smell; when 

Soluble in sulphuric acid. Soluble in ni- heated, benzoic acid sublimes. It sublimes 

trie acid, and converted into bitter princi- also when they are. dissolved in sulphuric 

pie and artificial tannin. acid. By nitric acid converted into artifi* 

9. Gluten, Forms a ductile elastic mass cial tannin. 

with water. l*artially soluble in water? ^ 24. Caoutchouc, 'Very elastic. Insoluble 

precipitated by infusion of. nut^Us and in water and ulcohol. When steeped in 

oxygenized muriatic acid. Soluble in ace- ether reduced to a pulp, which adheres to 

tic acid and muriatic acid. Insoluble iri every thing. Fusible, and remains liquid, 

alcohol. By fermentation becomes viscid Very combustible. 

and adhesive, and then assumes the pro- ^25, Gum-reHna. Form milky solutions 

perties of cheese. Soluble in nitric acid, with water, transparent with alcohol. So- 

and yields oxalic acid. luble'in alkalis. With nitric acid converted 

10. ^Untmen. Soluble in cold water. Go- into tannin. Strong smell. Brittle, opaque, 
agulated by heat, and becomes insoluble, infusible. 

Insoluble in alcohol. Precipitated by infu- 26. Cotton. Composed of fibres. Taste- 

sion of nutgalls. Soluble in nitric acid. less. Very combustible. Insoluble in wa- 

Soon putrefies. ter, alcohol, and ether. Soluble in alkalis. 

11. Fibrin. Tasteless. Insoluble, in tvater Yields oxalic acid to nitric acid. 

and alcohol. Soluble in diluted alkalis, and 27, Suber. Bums bright, and swefis. 

in nitric acid. Soon putrefies. Converted by nitric kcid into suberic acid 

12. Gelatin. Insipid. Soluble in water. &nd wax. Partially soluble in water and 
Does not coagulate when heated. Precipi- alcohol. 

tated by infusion of galls. 28. ffbod. Composed of fibres. Taste- 

13. Bitted principle. Colour yellow or less. Insoluble in v^ater and alcohol. So- 
brown. Taste bitter. Equally soluble in luble in weak alkaline lixivium. Precipi- 
water and alcohol. Soluble in nitric acid, tated by acids. ' Leaves much charcoal 
Precipitated by nitrate of silver. when distilled in a red heat. Soluble in 

14. Extractive. Soluble in water and al- nitric acid, and yields oxalic acid, 
cohol. Insoluble in ether. Precipitated by * To the preceding we may add, emetin, 
oxygenized muriatic acid, muriate of tin, fungin, hematin, nicotin, poUenin, the new 
and muriate of alumina; but not by gelatin, vegetable alkalis, aconita, atrofaa, brucia. 
Dyes fawn colour. cicUta, datura, delphia, hyosciama, mor- 

15. Tannin. Taste astringent. Soluble phia, picrotoxia, strychnia, ve^-atria; and 
in water and in alcohol of 0.810. Precipi- the various vegetable acids, enumerated 
tated by gelatin, muriate of alumina, and under the general article Acid.* 
muriate of tin. ' Vegetation (Saline). M. Chaptal 

16. Fixed oils. No smell. Insoluble in has given us a good memoir on this sUb- 
Water and alcohol. Forms soaps with al- ject, in the Journal de Physique, for Oc- 
kalis. Coagulated by earthy and metallic tober 1788, entitled Observations on the 
salts. Influence of the Air and Light upon the 

17. fFax. Insoluble in water. Soluble , Vegetation of Salts. 

in alcohol, ether, and oils. Forms soap In the operations in the large way, of his 

with alkalis. Fusible. manufactory of medical and chemical pro- 

18. Volatile oil. Strong smell. . Insoluble ducts, he often obsen'ed that salts, psirticii- 
in water. Soluble in alcohol. Liquid. ,Vo- larly the metallic, vegetated on the side 
latile. Oily. By nitric acid inflamed, and most exposed to the light, and the fitequen- 
converted into resinous, substances. cy of the effect indueed him to make some 

19. Camphor. Strong odour. Crystal- dirept experiments on the subject. For 
lizes. Very little soluble in water. Soluble this purposie he took several capsules of 
in alcohol, oils, acids. Insoluble in alkalis, glass, and covered the half of e^ch', as well 
Burns with a' clear flame, and volatilizes above as below^ with black silk. At the 
before melting. same time, he prepared solutions of almost 

20. BirdHme, Viscid. Taste insipid, all the earthy, alkaliUe, or metallic com- 
Insoluble in water. Partially soluble in pound salts in distilled water, at the tem- 
alcohol. Very soluble in ether. Solution, perature of the atmosphere. These cap- 
g^en. suies were placed on tables in a well closed 

21. Beaim. Solid. Melt when heated, chamber, which had no chimney, and of 
Insoluble in water. Soluble in alcohol, which the doors and windows were care- 
ether, and alkalis^ Soluble in acetic acid, fully stopped up, in order that the evapo- 
By nitric acid converted into artificial tan- ration might not be hastened by any agita- 
liin. 1;ion of the aii*. Reflected light, by which 

, 22. Guaiacum. Possesses the characters I understand the light from the clouds^ was 

of resins; but dissolves in nitric acid, and admitted through a small aperture in one 

yields oxalic acid and no tannin, of the window-shutters. 'By this maiuge^ 
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nent, as w«ll as the disposition of the cap* yadilkf the veratrum lUbum, or white hel«^ 

sules, one-half of each of their respectitc lebore, and the colchicum autumnale or mea- 

eayities received light from the aperture, dow saifron. 

and the other was almost perfectly in dark- The seeds of cevadilla, after being freed 
nesa. The solutions were then carefully from an unctuous and acid matter by ether, 
poured into the capsules by means of a were digested in boiling alcohol. As this 
fomiel resting on the middle of the bottom, infusion cooled, a little wax was deposit- 
so that the ,bordw of the fluid was neat and edj and the liquid being evaporated to an 
uniform, without any irregularity or drop extract, redissolved in water, and again 
of the fluid falling on the bare surface of concenU'ated by evaporation, parted with 
the glass. its colouring matter. Acetate of lead waa 

Upwards of two hundred experiments now poured into the solution, and an abun- 

were made, with variations of the princi- dant yellow precipitate fell, leaving the 

pal triajs, so as to leave no doubt with re- finid hearly colourless. The excess of lead 

gard to the constancy of the results. The was thrown down by sulphuretted hydro- 
roost remarkable fact is, that the vege- ' gen, and the filtert d liquor being concen- 

tation took place on those surfaces only trated by evaporation, was treated with 

which were illuminated. This phenoroe- magnesia, and again filtered. The preci- 

non was so striking in most of the solu- pitate, boiled in alcohol, gave a solution, 

tions, that in the space of a few days, and which, on evaporation, left a pulverulent 

frequently even within one single day, the matter, extremely bitter, and with deci- 

salt was elevated several lines above the dedly alkaline characters. It was at first 

liquor upon the enlightened surface, while yellow, but by solution in alcohol, and pre- 

there did not appear the smallest crust or cipitation by wat^r, was obtained in a fine 

edge on the dark part. Nothing could be, white powder 

more interesting, than to observe this ve- The precipitate by the acetate of lead, 

getation, projecting frequently more than g^ve, on examination, gallic acid; and 

an inch, and marking the line of distinc- hence it is concluded, that tlie new alkali 

tion between the illuminated and dark existed in the seed as a gallate. 

parts of the vessel. Tte sulphates of iron, Veratria was found in the other plants 

of zinc, and other metals, more especially above mentioned. It is white, pulverulent, 

presented this appearance. It Was gene- has no odour, but excites violent sneezing. 

rally observed, that the vegetation was It is very acrid, but not bitter. It produ- 

strongesttoward the most enlightened part, ced violent vomiting in very small doses. 

This phenomenon may be rendered still and, according to some experiments, a few 

more interesting, by directing the vegeta- grains may cause death. It is very little 

tion at pleasure toward the different parts soluble in cold water. Boiling water dis- 

of the vessel. For this purpose, nothing solves about ij^ois part, and becomes acrid 

more is required than to cover the several to the taste. It is very soluble in alcohol, 

parts in succession. For the vegetation and rather less soluble in ether. It fuses 

always takes place in the enlightened at 122^ F., and then appears like wax. On 

parts, and quickly ceases in that which is cooling, it becomes an amber-coloured 

covered. translucent mass. Heated more highly, it 

When the same solution has stood for swells, decomposes, and burns. Decom- 

several days, the insensible evaporation posed by oxide of copper, it gave no trace 

gradually depresses its surface, and a crust of azote. It acts on test papers like an al- 

or edge of sah is left in the obscui^ part, kali, and forms salts uncrystallizable by 

But the salt never rises, or at least very evaporation. The salts appear like a gum. 

imperfectly, above the liquor, and cannot The supersulphate only seems to present 

be compared with the true vegetation. crystals. Strong solutions of these salts 

When salts are suffered to vegetate in are partially decomposed by water. Vera- 

this manner, the spontaneous evaporation tria falls down, and the solution becomes 

of the fluid affords very few crystals. All acid. The bisulphate appears to consist of 

the saline matter extends itself on the sides Veratria, 93.723 100 

of the vessel. Sulphuric acid, 6.227 6.6441 

Veins. The ores of metals are frequent- The muriate, is composed of, 

ly found to fill certain clefts in mountains. Veratria, 95.8606 100 

These masses, when they run out in length. Muriatic acid, 4.1394 4.3181 

are' called veins. Inconsiderable veins. Iodine and chlorine produce with vera- 

which diverge from the principal, are tria, an iodate, hydriodate, chloride, and 

called slips; and such masses of ore as are muriate. 

of considerable magnitude, but, no gpreat . Verdigris, A crude . acetate of cop- 
length, are called bellies, or stock-works, per. 

* Vbratria.. a new vegetable alkali, Verditer, is a blue pigment, obtained 

discovered lately by MM. Pelletier and by adding chalk or whiting to the solution 

Cayeiitx>u, in the veratrum s€^atilltt, or ce<* of copper in aquafortis. Dr. Merret says. 
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that it is prepared in the Ibllofwing nun* ViTmirxcA.TZov. See Glass; also Si. 

ner: A quantity of whiting is put Into a .Lie a. 

tub, and upon this the solution of the cop- *^ Yitbxol, bhie, green^ red, whife. See 

per is poured. The mixture is to be stir-- oacs ov Coppbr, Iron,^obalt, Zinc* 

red every day for some hours together, till Vitriolic Acid. See Aci» (Sol- 

the liquor loses its colour. The Uquor is PHcaic.)" 

then to be poUred off, and more solution of Volatile Alkali. See Amuoki a. 

copper is to be added. This is'to be re- Volatilitt. The property of bodies 

peated till the whitinp has acquired the by which they are disposed to assume the 

proper colour. Then it is to be spread on vaporous or elastic state, and quit the vcs. 

large pieces of chalk, and dried in the sun. sels in which they aws placed. 

It appears from M Pelletier's analysis* Volcano as. The combustion of those 
that 100 grains of the very best verditer enormous masses of bitumen, which are 
contain, of carbonic acid 30, of water S^» deposited in tlie bowels of the eai*th, pro- 
of pure lime 7, of oxygen 9f» *nd of pure duces volcanoes. They owe their origin 
copper 50. The author remarks, that the ^ore especially to the strata of pyntous 
verditers of inferior quality contain more coal. The decomposition or action of wa- 
chalk and less copper. » ter upon the pyrities^letermines the heat, 
. VaajuiCB. A kind of harsh austeie and the production of a great quantity of 
vinegar, made of the. expressed juice 6f hydrogen, which exerts itself against the 
the wild apple or crab. The French give suri-ounding obstacles, and at length breaks 
this name to unripe grapes, and to the sour them. This eflPect appears to be the chief 
liquor obuined from them. cause of earthquakes; but when the con- 

VxaMiLioN. Theredsulpburetof mer- cour»« of air facilitates the combustion of 

cury, or cinnabar. the bitumen and the hydrogen, the flame is 

Vessels (Chemical). See Appaea- *^®" ^^ i**"® ^'"t of the chimneys or vents 

TUB. which are made; and this occasions the fire 

• Vesuviak. IdocroK of HaUy; a sttb- of volcanoes, 

species of pyramidal garnet. Ck)lours green There are many volcanoes still m an ac- 

and brown. Massive, disseminated, and ^^e sUte on our globe, independent of 

crystallized. Primitive form, a pyramid of those of Italy, which are the most knowi. 

129® SO' and 74** 12'. . The following se« The AbM Chappe has described three 

condary forms occur; a rectangular four* burning in Siberia. Anderson and Von 

sided prism, variously acuminated, bevel* Troil have described those of Iceland; Asia 

led or truncated. The lateral planes of the ^^^ Africa contain several; and we lind the 

prism are longitudinally streaked^ Glisten- f emains of these fires or volcanic products 

ing vitrecresinous. Cleavage imperfect, in all parts of the globe, 

but in the direction of the diagonals. Frac- NaturaUsts inform us, that all the south- 

ture small g^ned uneven. Translucent em islands have been volcanized; and they 

Refracts double. Scratches feldspar. Brit- are seen daily to be formed by the action 

tie. Sp- gr. 3.3 to 3.4. It becomes elec- of these subterraneous fires. The black 

trical by friction. Before the blow-pipe it colour of the stones, their spongy texture, 

melts without addition into a yelK>wish, the other products of fire, and tlie identity 

and fauntly translucent glass. Its constitu^ of these substances with those of the vol- 

ents are, silica 35.5, lime 33, alumina 22.25, canoes at present burning, are all in favour 

oxide of iron 75^ oxide of manganese 0.25, of the opinion that their origin was the 

loss 1.5. — Klapi^oih. It occurs in considera- same. * 

ble abundance, in unaltered ejected rocks^ ~ When the decompoaidon of the pyrites 

in the vicinity of Vesuvius. The rare blue is advanced, and the vapours and elastic 

variety is found at Souland, in Tellemark, fluids can no longer be contained in the 

in -Norway. At Naples it is cut into ring- bowels of the earth, the ground is shaken, 

stones.* ' and exhibits the phenomenon of earth- 

Vinegar. SeeFERME9TATiov(AcE- quakes. Mephitic vapours are multiplied 

TO us); and also Acid (Acetic), where on the surface of the ground, and dreadful 

the mode of making it is given. hollow noises are heard. In Iceland, the 

* Vinegar from Wood. M. Stolze, rivers and springs are swallowed up; a 

apothecary at Halle, has discovered a me- thick s^oke, mixed with sparks and light- 

thod of purifying vinegar from wood« by ning,.is then disengaged from the crater; 

treating it with sulphuric acid, manganese, and naturalists have observed, when the 

and common salt, and afterwards distilling smoke of Vesuvius takes the form of a 

it over.* pine, the eruption is near at hand. 

Vinegar of Satuev. Solution of To these preludes^ which show the inter- 
acetate of lead. nal agitation to be great, and that obstacles 

Vinegar (Radical). Acetic acid. , oppose the issue of tlie volcanic matters. 

Vital Air. See Oxygen. succeeds an emption of stones and other 
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imdoetSy which the lava drives^ before it; is usually reddish, sometimes g^ay, wldte» 
and lastly^ appears a river of lava, which or green: it frequently co^ists of pumice- 
Bows out, and spreads itself down the side stone in powder; but sometjimcs it is form- 
of the mountain. At this period the calm ed of oiided clay. One hundred parts of 
is restored in the bowels of the earthy ai^d red pouzzolano afforded Bergmann, silex 
the eruption continues without earth- 55, alumina 20,' lime 5, iron 20. 
quakes. The violent eflbrts of the includ- When the lava is once thrown out of the 
ed matter sometimes cause the sides of -crater, it rolls m large rivers down the side 
the mountain to open; and this is the cause' of the mountain to a certain distance, which 
which has successively tbrmed the smaller forms the currents of lava, the volcanic 
mountains that surround volcanoes. Moh- ^ causeways &c. The surface of the lava 
tenuevo, which is a hundred and eighty cools, knd forms a solid crust, under which 
feet high, and three thousand in breadth, the liquid \hv^ flows. After the eruption, 
was formed in a night.. this crust sometimes remains, and ibrma 

This crisis is sometimes succeeded by hollow galleries, which Mei^srs. Hamilton 
An eruption of ashes, which darken the air. and Ferber have visited; it is in these hol- 
I'hese ashes are the last result of the al- low places that the sal ammoniac, the mu- 
teration of the coals; and the matter which riate of ^oda, ai)d other substances sublime. 
is first thrown out is that which the heat A lava may be turned out of its course by 
lias half vitrified. In the year . 17^7, the opposing banks or dykes against it; this 
ashes of Vesuvius were carried ' twenty was done in 1669 to save Catania; and Sir 
leagues out to sea, and the streets of-Na- William Hamilton proposed it to the king 
ple^were covered with them. ' The report of Naples to presej've Portici. 
of Dion, concerning the eruption of Vesu- The currents or lava sometimes^ remain 
vius in the reign of Titus, wherein the several years in cooling. Sir William Ha- 
ash^s were carried into Africa, Egypt, and mihon observed, in 1769, that the lava 
Syria, seems to be fabulous. M. de Saus- Which flowed in 1766 was still smoking in 
sure observes, that the soil of Rome is of some places. 

this character, and that the faihous cata- Lava is sometimes swelled up and po- 
combs are all made in the volcanic ashes, rous. The lightest is called pumce-ttone. 

It must be admitted, however, that the The substances thrown out by volcanoea 
force with whiCk all these products are are not ahercd by fire. They eject native 
thrown is astonishing. In the year 1769, substances, such as quartz, crystals of 
a stone, twelve feet high and four in cir- gmethyst, agate, gypsum, amianthus, feld- 
oufnference, was thrown to the distance of spar, mica, shells, schorl, &c, 
a quarter, of a mile frqm the crater: and The fire of volcanoes is seldom stroug 
in the year 1771 Sir William Hamilton ob- enough to vitrify the matters it throws out. 
served stones of an enormous size, which We know only of the yellowish capillary 
employed eleven seconds in falling. This and flexible glass thrown out by the volca- 
indicates an elevation of near two thousand noes of the island of Bourbon, on the 14th 
fgg^ of May 1760, (M. Commerson), andthe la* 

The eruption of volcanoes is frequently pis gallinaceus ejected by Hecla. Mr. 
aqueous; the water, which is confined, and Egolfrigouson, who is employed by tlie ob* 
favours the decomposition of the pyrites, servatory at Copenhagen, has setUed in 
is sometimes strongly thrown out. Sea salt Iceland, where he uses a mirror of a tele. 
is found among the ejected matter, and scope, which he has made out of the black 
likewise sal ammoniac. In the year 1630, agate of Iceland. . ^ . , 
a torrent of boiling water, mixed with lava, The slow operation of time decomposes 
destroyed Portici and Torre del Greco, lavas, and their remains are very proper 
Sir W. Hamilton saw boiling water eject- for vegetation. The fertile island of Sicily 
ed. The springs of boiling water in Ice- has been every where volcanized. Chaptal 
land, and all the hot springs which abound observed several ancient volcanoes at pre* 
at the surface of the globe, owe their heat sent cultivated; and tlie. line which sepa* 
only to the decomposition of pyrites, rates the other earths from the volcanic 

Some eruptions are of a muddy sub- earth, constitutes the limit of vegeution. 
stance; and these form the tuffa, and the The ground over the ruins of Pompeia la 
poujzolano. The eruption which buried highly cultivated. Sir William Hamilton 
Herculaneum is of this kind. Sir W. Ha- considers subterranean fii-es as tlie great 
milton found an antique head, the impres- vehicle used by nature to extract virgin 
sion of which was well enough preserved earth out of the bowels of the globe, and 
to answer the purpose of a mould. Her* repair the exhausted surface. 
eulaneum at the kast depth is seventy feet The decomposition of Uva is very slow, 
under the surface of the ground, and in Strata ofvegetable earth, and pure lava, are 
many places one hundred and twenty. occasionally found apphed one over the 

The pouzzolino ia of varwua colours. It other; which denote eruptions made *t ditt 

VoJll. 42 
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tances of time very remote from each oUier, that oxided ochfet aflTord the same advan* 
since in some instances it appears to haive tage for this purposes they are made into 
required nearly two thousand yiears before balls, and baked in a potter'a furnace in 
lava was fit to receive the plough. In this the usual manner. The expeiiments made 
respect, however, lavas differ very widely, at Sette, by the commissary of the pro- 
80 that our reasoning from them must at vince, prove, that they may be aubstituted 
best be very vague. An argument has been with the greatest advantage instead of the 
drawn from this phenomenon to prove the pouztolano of Italy. 

antiquity of the globe: but the silence of 2. Lava is likewise susceptible of vjitrifi- 
the most ancient authors cbncerning the cation; and in this atate it may be blown 
volcanoes of the kingdom of France, of into opaque bottles of the greatest light- 
which we find such frequent traces, indi- ness, which Chitiptal says he has done at 
cates that these volcanoes have been extin* Erepian and at Aiais. The veiy hard lava9 
guisbed from time immemorial; a circum- roiled in equal parts with wood-aahea and 
stance which carries their existence to a aoda, produced, he says, an excellent gpreen 
very distant period. Beside this, several glass. The bottles made of it were only 
thousand years of connected observations half the weight of common bottles^. and 
have not afforded any remarkable change much stronger, as was proved by ductal's 
in Vesuviua or JEtnat neverthelesa these experiments, and those which M. Joly de 
enormous mountains are all volcanized, Fleury ordered to be made under his ad- 
and consequently formed of strata applied ministration. 

one upon the other. The prodigy becomes 3. Pumice-stone likewise has its uses; 
much more striking, when we observe^ that it is more especially used to polish most 
ail the surrounding coufttry, to very great bodies which are somewhat haird* It is 
dbtances, has be^n thrown out of the bow- employed ih the' mass or in powder, accor- 
els of the earth. ding to the intended purpose. Sometimes, 

The height of Vesuvius above the leVel afler leyigation, it is mixed with water to 
of the sea is three thousand six hundred, render it softer, 
and fi%-nine feet; its circumference thirty- *'Voi;ganitx. Augite.* 
four thousand four hundred and forty-four. , *Volpeiiitb. Colour grayish-white. 
The height of JEtxitt is ten thousand and Massive. Splendent. Fracture foliat«L 
thirty-six feet; and its circumference one Fragments rhomboidal. In distinct granu- 
hundred and eighty thousand. lar concretions. Translucent on the edges. 

The various volcanic products are appU- Soft. Brittle. Sp. grav. S.QT'S. It melts 
cable to several uses. easily before the bfow-pipe into a white 

1. The pouzzolano is of admirable use opaque enamel. Rs constituents axe» sul- 
for building in the water: when mixed with phate of lime 93, silica 9* It occuts along 
lime it speedily fii^es itself; and water doea w^th granular foliated limestone at Yulpi- 
not soflen it, for it becomes continually no, in Italy.* 
harder and harder. Chaptal has proved 
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* ^mrACKE. A mineral substance inter- Wabd Blacic. An ore of maimnese 

▼ V mediate between clay and basalt, found in Derbyshii«. It is remarkwe for 

It is sometimes simple; but when it in- thepropertyoftaking fire when nnxed with 

clines to basalt, it contains hornblende and linseed oil. 

mica. It is sometimes spotted, and these Wash. The technical term for the fer- 

spots are unformed crystals of hornblende, mented liquor, of whatever kind* firom 

resembling the unformed crystals of feld- which spirit is intended to be distilled, 

spar in certain varieties of porphyry^ It ne- See Alcohol and Distzllatiov. 

ver contains augite or olivine. When it ap- Water. It is scarcely necessary to give 

preaches to an amygdaloid, it is vesicular, any definition ot description <^this nniver- 

Its colour is greenish-gray. Massive and sally known fluid. It is a vety transparoit 

vesicular. Dull. Opaque. Streak shining, fluid, possessing a moderate degree of acti. 

Soft. Easily frangible. Sp. gr. 2.55 to 2.9. vity with reganl to organized substances. 

Fuses Hke basalt. It seldom contiuns pe- which renders it friendly to animal and 

trifactions. It occurs sometimes in beds vegetable life, for both which it is indeed 

and veins, and these veins contain very indispensably^necessary. Hence it acto bat 

small portions of ores of different kinds, slightly on the organs of sense, and it 

as bismuth, silver-glance, and magnetic therefore said to have neither taste nor 

ironstone.* smell. It appears to possess considerable 

Wadd. ^This name is given to plnmba- elasticity, and yields in a perceptible de- 

go, or black4cad. gree to the pvcMure of lir in tiie conden- 
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aing machine, as Canton prored, bv incla- tie does not say whether any test was 

ding it in an open glass vessel with a nar- applied to ascertain this purity, neither 

row neck. does he make any remark on the fact.$ 

The solubility or insolubility of bodies In the monijb of September 1777, Messrs. 

in tliis flnid composes a large part of the Bucquet and Lavoisier, not being acquaint- 

sclence of chemistry. See Salt. ed with the fact, which is incidentally and 

*.The habitudes of water with heat have concisely nientioned by Macquer, made an 

been detailed under Calorie and Tetkpera- experiment to discover what is produced 

#«rt.* by the combustion of hydrogen. They fired 

Water is not only the cpramon measure five or six pints of hydrogen in an open and 

of specific gntvities, but the tables of these wide-mouthed bottle, and instantly poured 

may be usefully empbyed in the sdmea- two ounces of lime-water through the flame, 

Buremeiit of irreg^ular solids; for one cubic agitatingtfae bottle during the time the com- 

Ibot is very nearly equal to 1000 ounces bustion lasted. The result of this experi- 

mvoirdnpois. The numbers of the. table ment showed, that carbonic acid was not 

denoting the specific gravities, do there- produced.|| 

fore denote Ukewise the number of ounces Before the month of April 1781, Mr. 

avoirdupois in a cubic foot of each sub- John Warltire, encouraged by. Dr. Priest- 

etance. ^ ' ley, fired a mixture of common air and hy- 

' Native water is seldom, if ever, found drogen gtis in a ctose copper vessel, and 

perfectly pure. The waters that fiow within found its weight diminished. Dr. Priestley, 

of upon the surface of the earth, contun likewise, be^re the same period, fired a 

Tarious earthy, saline, metallic, vegetable, like mixture of hydrogen and oxygen ^as 

or animal particles, according to uie sub- in a closed glass vessel, Mr. Warltire bemg 

stances over or through which they 'pass. present. The inside of the vessel, though 

Run and snow waters are much purer than clean and dry before, became dewy, and 

these, ahhoagh they also contain whatever was lined with a sooty substance.^ These 

floats in the air, or has been exhaled along experiments were afterwards repeated by 

with the watery vapourp. Mr. Cavendish and Dr. Priestley; and it 

The purity of water may be known by . was found, that the diminution of weight 

tiie following marks or properties of pure did not take place, neither was the sooty 

Vater>*. matter perceived.^ These circumstances, 

1. Pure water is lighter than water that therefore, must have arisen from some im- 

19 nt>t pure. perfection in the apparatus or materials 

3. Pure water is more fluid than water with which the former experiments were 

that is not pure. made. 

3. It has no colour, smell, or taste. It was in the summer of the year 1781, 

4. It wets more easily than the waters ^that Mr. Henty Cavendish was busied in 
containing metallic and earthy salts, called examining what becomes of the ur lost by 
htud waters^ and feels softer when touched, combustion, and made those valuable expe- 

5. Soap, or a solution of soap in alcohol, riments, which were read before the Royal 
mixes easily and perfectly with it. Society on the 15th of January 1784.$$ lie 

6. It ia not rendered turbid by adding to burned 500,000 grain measures of hydrogen 
it a solution of gold in aqua regia, or a so- gas, with about 2^ times the quantity of 
Itttion of silver, or of lead, or of mercury, common air, and by causing the burned air 
in nitric acid, or a solution of acetate of to pass through a glass tube eight feet in 
lead in water. ' ■ 

Fdrathe habitudes of water with saline $ Dictionnaire de Chymie, 2d edition, 

matter, see Salt, and the different sub- Paris, 1778. Art. Gas Inflammable, vol. ii. 

stances. p. 314, 315. 

Water was, tin modem times, considered || Acad. Par. 1781, p. 470. 

as an elementary or simple substance. i Priestley, v; 395. 

Previous to the month of October 1776, i[ Phil. Trans. Ixxiv. 126. Dr. Priestley 

the celebrated Macquer, assisted by M. Si- supposed the sdoty matter to be part of the 

gaud de la Fond, made an experiment by mercury used in filling the vessel; Phil, 

uming hydrogen gas in a bottle, without Trans. Ixxiv. 332. 

explosion, and holding a white china saucer $$ Mr. Lavoisier relates, that Dr. Blag- 

over the flame. His intention appears to den. Sec. R. S. (who was present at the per- 

have been that of ascertaining whether any forming of the capital experiment of bura- 

Ailiginous smoke was produced, and he ob- ing hydrogen and oxygen gas in a closed 

serves, that the saucer remwned perfectly vessel on the 24th June 1783,) informed 

dean and vi^ite, but was moistened with him, that Mr. Cavendish had already done 

' perceptible drops of a clear fluid; resem- the same thing, and obtained water. See 

bling water; and which, in fact, appeared the Memoirs of the Royal Academy at 

to him and his assistant, to be nothing but Paris for 1781, p. 472; also Phil. Trans. voL 

pure water. Ixxiv. p. 134, 
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ien^h, 135 grains of pure water were con- the iron was oxidized, and hydrogen ^s- 
densed. He also exploded a mixture of engaged; and the steam of water being 
1^,500 grain measures of oxygen gas, and passed over a variety of other combustible 
37^000 of hydrogen, in a close vessel. The pr oxidable substances, produced similar 
condens^ liquor was found to contain a results, the water disappearing, and hydro- 
small portion of nitric acid, when the mix- geft being disengaged. These capital ex- 
ture of the air was such, that the burned air periments were accounted for by M. La- 
still contained a considerable proportion of voisier, by supposing the water to be de- 
oxygen. In this case it may be presumed, composed into its component parts, oxygen 
that some of the oxygen combines with a and hydrogen, the former of which unites 
portion of nitrogen present. with the ignited substance, while the UtUr 

In the mean time, M. Lavoisier continu- is disengaged, 
ed his researches, and during the winter of The grand experiment of the cgmpou- 
1781-1782, together with M. Gingembre, tjon of water by Fourcroy, Vauquelin, and 
he filled a bottle of six pints with hydrogen, Seguin, was begun on Wednesday, May 1:^, 
which being fired, and two ounces of lime- 1790, and was finished on Friday, the 22d 
water poui'ed in, was instantly stopped with of the same month. The combustion was 
a cork, through which a flexible tube com- kept 'up 185 hours with little interruption, 
municating with a vessel of oxygen wis durinii^ whicli time the machine was not 
passed. The inflammation ceased, except quitted for a moment. The expeiimenters 
at the orifice of the tube, through which alternately refreshed themselves when fa- 
Ihe oxygen was pressed, where a oeautiful tigued, by lying for a few hours on mat- 
flame appeared. The combustion continu- tresses in the laboratory. ' 
ed a considerable time, during which the ' To obtain the hydrogen, 1. Zinc was 
lime-water Was agitated in the bottle. Nei- melted and rubbed into a powder in a very 
thcr this, nor the same experiment repeat- hot mortal'. 2. This metal was dissolved 
ed with pure water, and with a weak solu- in concentrated sulphuric acid diluted 
tion of alkali instead of lime-water, afford- with seven parts of water. The air pro- 
ed the information sought after, for these cured was made to pass through caustic 
substances Were not at all ahered. alkali. To obtain the oxygen, two pounds 

The inference of Mr. Warltire, respect- and a half of crystallized hyperoxymuriate 

ing the moisture on the inside of the glass,, of potash were distilled, and Ihe air waa 

in which Dr. Priestley first fired hydrogen transf(^rred tiirough caustic alkali, 

and common air, was, that these airs, by The volume of hydrogen employed was 

combustion* deposited the moisture they 25963.568 cubic indies, and the weight 

contained. Mr. Watt, however, inferred * was 1039.358 grains. 

from these experiments, that water is a The volume of oxygen was 12570.942, 

compound of the burned airs, which have and the weight was 6^09.869 grains, 

given out their latent heat by com bus- The total weight of both elastic fluids 

tion, and communicated his sentiments to' was 7249.227. 

Dr. Priestley in a letter dated April 26. The weight of water obtained was 7244 

1783.$ grains, or 12 ounces 4 gros 45 grains. 

It does tiot appear,|| that the composition The weight of water which .should have 

«f water was known or admitted in France, been obtained was 12 omices 4 gros 49.227 

till the summer of 1783, when M. Lavoi- grains. 

sier and M. de la Place, on the 24th of The deficit was 4.225[' grains. 
June, repeated the experiment of burning The quantity of a/otic air before the ex- 
hydrogen and oxygen in a glass vessel over periment was 415.256 cubic inches,^Lnd at 
l»ercury, in a still greater quantity than had the close of it 467. The excess after the 
heen burned by Mr. Cavendish. The re- experiment Was consequently 51.744 cubic 
suit was nearly five gros of pure water.^ inches. This augmentation is to be attri- 
M. Monge made a similar experiment at buted, the academicians think, to the small 
Paris, nearly at the same time, or perhaps quantity of atmospheric air in the cylin- 
before. ders of the gasometers, at the time the 

This assiduous and accurate philosopher other airs were introduced. These addi- 

then proceeded, in conjunction with M. tional 51 cubic inches could not arise from 

Meusnier, to pass the steam of water the hydrogen, for experiment showed, that 

through a red-hot iron tube, and found that it contained no azotic air. Some addition 

■ ; of this last fluid, the experimenters tliink, 

§ Phil. Trans, vol. Ixxiv. p. 330. cannot be avoided, on actM)untr of the con- 

II Compare Phil. Trans, vol. Ixxiv. p. 138, struction of the machine, 

with the Memoirs of the Royal Academy at The water being examined, was found 

l^aris for 1781, pages 472 and 474. to be as pure as distilled water. Its spe- 

+ The ounce poids de marc being 47*2.2 cific gravity to distilled water was as 18671: 

grains troy, this quantity will be 295 Eng- 18670. 

^sh i^.ains. * The decomposition of water is most 
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el«gantty effected by Elx^tbicity; which sAys. Kirwan publii^ed a valuable yolunift 

see. ^ on the analysis of waters.. 

The composition of water is best de- Thetopography of the place where these 

monstrated by exploding 2 volumes of hy^ waters rise is the first thing to be co^osi* 

drogen and 1 of oxygen, in the eudiometer, dered. By examining the ooze formed by 

They disappear totally, and pure water re- them, and the earth or stones through 

suits. A cubicv.inch of this liquid at 60^, which they are strained and filtered, some 

weighs 262.52 grains, consisting of judgment may be formed of their contents. 

28.06 grains hydrogen, and * . I-n'ftltering through the,earth, and meander- 

224.46 oxygen. iiig on its surface, they take with them 

The bulk of the former") - «« - » . '^^v^- ' particles of rarfous kinds, which their ex- 

gas is 3 ' '] treme attenuation renders capable of being 

That of the latter.is 662 suspended in the fluid that serves for their 

1937 vehicle. Hence we shall sometimes find 

Hence there is a condensation of nearly »» these waters, siliceous, calcareous, or 

two thousand volumes into one; and one argillaceous earth; and at othet times, 

volume of water contains 662 volumes of though less frequently, sulphur, magnesian 

oxygen, l^he prime equivalent of water is earth, or, from the decomposition of car- 

1.125; composed of a prime of oxygen = booated iron, ochre. 

LO -f. a prime of hydrogen = 0.125; or 9 The following are the ingredients that 

parU by weight of Water, consist of 8 oxy- may occur in mmeral waters; 

gen 4- 1 hvdrbgen.* ^* ^^^ ^^ -contained in by far the greater 

Water OP CRYSTALLiaATioN, Many number of mineral waters; its proportion 

salts require a certain proportion of water ^^» "ot exceed 1.28th of the bulk of the 

to enable them to retain the crystalBne water. • 

form, and this is called their water of cry?. 2. Oxygen gas was first detected in wa^ 

tailization. Some retain this so feebly, ters by Scheele. Its quantity is usually in- 

that it fties off on exposure to the air, and Considerable; and it is incompatible with 

they fall to powder. These ' are the efflo- the presence of sulphuretted hydrogen gas 

pescent salts. Others have so great an af- or ^^^'on. ^ 

finity for water, that their crystals attract 3* Hydrogen gas was first detected m 

more'^from the air, in which they dissolve, Huxton water by Dr. Pearson. Afterward 

These are the dehquescent. »t was disco^-fered in Harrowgate waters by 

Waters (xMineral). The examina- ^^': Garnet, and in those of Lemington 

tion of mineral waters with a view to as- Priors by iMr. Lambe. 

certain, their ingredients, and thence their 4. Sulfihurfetted hydrogen gas constitutes 

medical qualities and the means of com- the most conspicudua ingredient in those 

pounding them artificially, is an object of waters^ which are distinguished by the 

considerable importancfe to society: It is name of hepatic or sulphureous, 

likewise a subject which deserves to be The only acids hitherto found in waters, 

attended to, because it affords no mean except, in combination with a base, are the 

opportunity for the agreeable practice of carbonic, sulphuric, and boracic, 

chemical skill. But this investigation is 5. Carbonic acid was first disfcovered in 

more especially of importance to the daily Pyrmont wateK by Dr. Brownrigg. It is 

purposes of life, and the success of manu> the m6st common ingredient in mineral 

iactares. It cannot but be ah interesting waters; 100 cubic inches of the water ge- 

object, to ascertain the Component pai^s nerally containing from 6 to 40 cubic inches 

and qualities of the waters daily con- of this acid gas. According to Westrumb, 

sumed by the inhabitants of large towtis 100 cubic inches of Pyrmont water contain 

and vicinities. Avery minute portion of 187 cubic inches of it, or almost double its 

unwholesome matter, daily taken, may conr own bulk. 

stitute the principal cause of the differ- 6. Sulphurous acid has been observed in 

ences in salubrity, which are observable in several of the hot mineral waters in Italy, 

different places. And with regard to ma- < which are in the neighbourhood of volca- 

nufactures, it is well known to the brewer, noes. 

the paper-maker, the bleacher, and a vari- 7. The boracic acid has also been ob- 

ety of other artists, of how much conse- served in some lakes in Italy, 

quence it is to theni, that this fluid should The phly illkali which has been observed 

either be pure, or at least not contaminated in mineral Waters, uncoinbined, is soda; 

with such principles as tend to injure the and the only earthy bodies are silex and 

qualities of the articles they make. This lijne. 

analysis has accordingly employed the at- 8. Dr. Black detected soda in the hot 

tention of the first chemists. Bergmann mineral waters of Geysser and Rykum in 

has written an express treatise on the sub- Iceland; but in most other cases the soda 

ject, which may be found in the first vo- is combined with carbonic acid, 

lume of the English ti-anslatioa of his £s* 9. Silex was first discovered in Waters by 
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Bergmann, It was afterward detected in in minenl waters. It has lately been de- 

those' of Geysser and Rykum by Dr. Blacky tected by Lambe in the waters of Leming- 

and in those of Karlsbad by Klaproth. Has- ton Priors, but in an extremely limited pro- 

senfratz observed it in the waters of Pou- portion. 

^es, as Brez^ did in those of Pu. It has 29. The presence of carbonate of potash 

been found also in many other mineral wa- in mineral waters ht^a been menttoned by 

ters. several chemiiits; if it do occmr» it must be 

10. lame is said to have been found un- in a very small proportion. 

combined in some mineral waters; but this 30. Carbonate of soda is, perhaps, one of 
has not been proved in a satisfactory man- the most common ingr^ents of these li- 
ner, quids, if we except common sidt and car- 

The only salt» hitherto found in mineral bonate of lime, 

waters are the following sulphates, nitrates,' 31. Carbonate of ammonia haS been dis- 

muriates, carbonates, and borates; and of covered in waters, but it is uncommon, 

these the carbonates and muriates occur 32. Carbonateof lime is found, in alflsost 

by far most commonly, and the borates and all waters, and is usually held |n solution 

nitrates most rarely. by an excess of acid. It appears from the 

11. Sulphate of soda is hot uncommon, different experiments of chemists, as stated 
especially in those mineral waters which by Mr. Kirwan, and especially from those 
are distinguished by the epithet .«a/tne. of BerthoUet, that water saturated with 

12. Sulphate qf ammonia is found in mi- carbonic acid is capable of holding in so- 
neral waters hear volcanoes. lution 0.002 of carbonate of Hme. Now 

13. Sulphate of lime is exceedingly com- water si^turated with carbonic acid, at the 
mon in water. Its presence seems to have temperature of 50^, contains veiy nearly 
been first detected by Dr. Lister in 1683. ' 0.002 of its weight of carbbnic acid. Hence 

14. Sulphate of nia^esia is almost con- it fbllows, that carbonic acid, when present 
stantly an ingredient in those mineral wa- in such quantity as to saturate waters, is 
ters which haxre purgative properties. It capable of. holding its own weight of car- 
was detected in Epsom waters in 161(), and bonate .of lime in solution. Thus we see 
in 1696 Dr.. Grew published a treatise on it. 1000 parts by weight of water, when it 

15. Alum is sometimes, found in mineral contains two parts of carbonic acid^ is ca- 
waters, but it is exceedingly rare. pable of dissolving two parts of carbonate 

16. Sulphate of iron occurs sometimes in of lime. When the prdportion (^ Water is 
volcanic mineral waters, and has even been increased, it is capable of holding the car- 
observed in otlier places. bonate of lime in solution, even when the 

17. Sulphate of copper is only found in proportion o^ carbonic acid united with it 
the waters which issue from copper mines, is diminished. Thus 24000 parts of water 

18. Nitre has been found in some springy are capable of holdmg two parts of carbo- 
inlBungary, but it is exceedingly uncom- nate of lime in solution, even when they 
mon. . contain only one part of carbonic acid. The 

19. Nitrate of lime was first detected in greater the proportion of water^ the smaller 
water by Dr. Home, of Edinburgh, in 1756. proportion of carbonic acid is necessary to 
It is said to occur in some spridgs in the keep the lime in solution; and when the wa- 
sandy deserts of Arabia. ter is increased to a certain proportion, no 

20. Nitrate of magnesia is said to have sensible excess of carbonic acid is neceasa- 
been found in some springs, s ry. It ought to 1^ remarked also, that wa- 

21. Muriate of potash is uncommon; but ter, however sm&ll a quantity of carbonic 
it has lately been discovered in the mine- acid it contains, is Capable of holding car- 
ral springs of Uhleaborg in ^ Sweden, by bonate of lime in solution, provided the 
Julin. r weight of tlie carbonic acid J^resent ex- 

22. Muriate of soda is so extremely com- ceed that qf the lime. These observations 
mon in mineral waters, that hardly a single apply equabUy to the other earthy carbonates 
spring has been analysed without detecting held in solution by mineral waters. 

some of it. 33. Carbonate of magnesia is also very 

23. Muriate of ammonia is uncommon, common in mineral waters, and is almost 
but it has been found in some mineral . always accompanied by carbonate of lime. 
springs in Italy and in Siberia. 34 Carbonate of alumina is said to have 

24. Muriate of barytes is still more un- been found in waters, but its presence has 
common, but its presence in mineral wa- not been properly ascertained. 

ters has been announced by Bergniann. 35. Carbonate of iron jis by no means un- 

25 and 26. Muriates of lime and magne- common; indeed it formathe most remark- 

sia are common ingredients. able ingredient in those waters, which are 

27. Muriate of alumina has been observed distinguished by the epithet of chahfbeate. 
by Dr. Withering, but it is very uncommon. 36. Borax exists in some lakes in Perua 

28. Muriate of manganese was mention- and Thibet, but the nature of these waters 
ed by Bergmann as sometimes occurring has not been ascertained^ 
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Sf and 38* The hydrosulphurets of lime ing its contents. If the water be turbid «t 
said of soda haye b^n frequently detected the well, the substances are suspended 
in those waters which are called sulphu- only,. and not dissolred; but if the water 
rous, or hepatic. be clear and transparent at the well, and 

Mr. Westrumb says, that all sulphurous some time intervepes before it becomes 
waters contain more or less hydrosulpbu- turbid, the contents are dissolved by means 
ret of lime. of carbonic acid. . 

To detect thia he boiled the mineral wa- The presence of this gas is likewise in- 
^r, excluding the contact of atmospheric dicated by small bubbles, that rise, from 
air, to expel the sulphuretted hydrogen the bottom of the Well, and burst in the 
gas and carbonic acid. Into the' water thus air while they are making their escape, 
boiled he poured sulphuric acid, when though the water at the same time perhaps 
more sulphuretted hydrogen gas was evol- has not an acid taste. This is the case, 
ved, and sulphate of ume was thrown down; according to Count Razoumowski, with re- 
fuming^ nitric acid, which separated from spect to the tepid spring in Yailais, and 
it sulphur; and oxalic add, which expelled the cold vttriolated chalybeate springy at 
sulphuretted hydrogen, and fdriiied oxalate Astracan. But the most evident proof of 
of lime. The water evaporated in open k spring containing carbonic acid is the 
▼easels let fall sulphate of Ume, and jgave generation of bubbles on the water being 
outs sulphuretted hydrogen gas. ^ shakeA; and their bursting with more or 

To ascertain the quantity of sulphuretted less i)oi8e, while the sur is making its 
hydrogen gas and carbonic acid» Mr. West- escape. 

ramb proceeded as follows: He introduced . The sediment deposited by the water in 

the sulphurous water into a matrass, till the well is likewise to be examined: if it 

it was filled to a certain point, which he be yeUow, it indicates the presence of iron; 

marked.; fitted to -it a curved tube, which if black, that of iron combined with sul- 

terminated in a long cylinder; filled this phur; but chalybeate waters being seldom 

cylinder with lime«water for the one expe- sulphuretted, the latter occurs very rarely. 

riment^ and with acetate of lead; with ex- As to the colour of the water itself, there 

cess of acid, for the other; luted ihe appa- are few instances where this can give any 

ratusy and boiled the water till no more indication of its contents, as there are not 

gas was expelled.. When the lime-water many substances that colour it, 

is used, carbonate of lime is precipitated The odour of the water serves chiefly 

in the proportion of 20 grains to every 10 to discover the presence of sulphuretted 

cubic inches of carbonic acid gas; when hydrogen in it: such waters as contain this 

the sc^ution of acetate of lead, hydrosul- substance have a peculiar fetid smell, some* 

phuret of lead is thrown down in the pro- what resembling rotten egg^. 

portion of 19 grains to 10 cubic inches of The taste of a spring, provided it be 

sulphuretted hydrogen gas. perfectly ascertuned by repeated trials. 

Beside these substances, certtdn regeta- may aHord some useful indications with 

ble and animal matters have been occa- respect to ^e contents. It may be made 

aionally observed in mineral waters. But very sensible by tasting water, in which the 

in most cases, these are rather to be cdn- various salts that are usually found in such 

•idered in the light of accidental mixtures^ waters are dissolved in various proportions. 

than of real component parts of the waters There is no certain dependence, however^ 

in which they occur. to be- placed on this mode of investigation; 

From this synoptical view of the differ- for in many springs, the taste of sulphate 

ent inppredients contained in mineral wa- of soda is disguised by that of the sea salt 

ters. It is. evident, that these substances imited with it. The water too is not only 

occur in two different distinct states, viz. to be tasted at the spring, but after it has 

1. As being suspended in them; and 2. As stood for some time. This precaution must 

being dissolved in them chiefly in the form be particularly observed with respect to 

of a salt. such waters as are impregnated with car« 

The investigation of mineral waters con« bonic acid; for the other substances con- 

fli6ts» 1. In the examination of them by the tained in them make no impression on the 

senses: 2. In the examination of them by tongue, till the carbonic acid has made its. 

reagents: 3. In the anidysis properly so escape; and it is for the same reason, that 

called. these waters must be evaporated in party. 

The examination by the senses consists and then tasted again. 
in obsttving the effect of the water as to Though the specific gravity of any water 
appearance, smell, and taste. contributes but very little towards deter* 

The appearance of the water, the instant mining its contents, still it may not be en- 
in which it is pumped out of tiie well, as tirely useless to know the specific weight 
well as after it has stood for some time, of the water, the situation of the spring, 
affords several indications, from which we and the kind of sediment deposited by it. 
are enabled to form a judgment concern- The examination of the water by means 
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of reagents shows what they contain, but j^^ part of carbonate of soda, renders 
not how much of each principle. In many paper stained with Brazil wood blue. Lit- 
instances this is aa mucl) as the inquiry mus paper reddened by vinegar is restored 
demands; and it is always of use to direct to its original blue colour. This change 
the proceedings in the proper analysis. is produced by the alkaline and earthy car- 
It is absoUitely necessary to make the bonates also. When these changes are fu- 
experiment with water ji^si taken up from< gacious, we may conclude, that the alkali 
the spring, and afterward with such as has U ammonia. 

been .exposed for some hours to the open 5. Fixed alkalis exist in water that occa- 

air; and sometimes a third essay is to be sions a precipitate' with niuriate of magne- 

made with a portion of the water that has sfa after being boiled Volatile alkali may 

been boiled and afterward filtered. If the be distinguished by the smell; or it may be 

water contain but few saline particles, it obtained in the reqeiver by distilling a por- 

must be evaporated; as even the most sen- tion of the water gently, and then it may be 

Bible reagents do not in the least affect it, distinguished by the above tests. 

if the salts, the presence of which is to be 6. Earthy, and metallic carbonates are 

discovered by them, are diljrted With too precipitated by boiling the water contain- 

great a quantity of Water. Now, it may ing them; except carbonate of magnesia, 

happen, that a water shall be impregnated which is precipitated but imperfectly, 

with a considerable number of salin'e par- 7. Irprt is discovered by the following 

tides of different kinds, .though some of tests;--The addition of tincture of galls 

them may be present in too small a qyan- g^^^g ^y^ter, containing, iron, a purple or 

tity; for which reason the water must be iji^cfc colour. This test indicates the pre- 

examined a second time, after having been ^^^^^ of ^ yg^y niinute portion of iron. If 

boiled down to three-fourths. the tincture have no effect upon the water. 

The substances of which the presence ^f^gj. boiling, though it colours it before, 

is discoverable by reagents, are:— ^q iron is in the state of a carbpnate. The 

1. Carbonic acid'. When this is not com- following observations of Westrumb on the 
bined with any base^ or not with sufficient colour which irpn gives to galls, as roodifi- 
to neutralize it, the addition of^ime-water ^d by other bodies, deserve attention. A 
will throw down a precipitate soluble with ^joigt indicates an alkaline carbonate, or 
effervescence in muria;tic acid. The infu- earthy salt. Dark purple indicates other 
sion of litmus is reddened by it; but the alkaline salts. Purplish-red indicates sul- 
red colour gradually disappears, and may phiiretted hydrogen gas. Whitish, and 
beagainrestoredby the addition, of more tiien black, indicates sulphate of lime, 
of the mineral water. When boiled it loses. Mr. Phillips has lately ascertained, that, 
the property of reddening, the iiifusion of ^^^^ t^g j^on is little oxided, the presence 
litmus. According to Pfaff, the most sen- ^f Unj^ rather facilitates the application of 
sible test of this acid is acetate of lead. ^jjjg ^est; but the lime prevents the test 

2. The mineral acids, when present un- from acting, provided the iron be conside- 
combined in water, g^ve the infusion of lit- ^^^^y oxidized. The prussian alkali occa- 
mus a permanent red, even though the wa-' ' gjong ^ i^\^q precipitate in water containing 
ter has been boiled. Bergmann has shown, j,.on. jf ^n ^ikali be present, the blue pre- 
that paper stained witli litmus is reddened cipitate does not appear unless the alkali 
when dipped into water containing j-^fj is saturated with an acid. 

of sulphuric acid. 8. Sulphuric acid exists in waters that 

3. Water containing sulphuretted hydros fofm a precipitate with the following solu- 
gen gas is distinguished by the following tions:— muriate, nitrate, or, acetate of ba- 
propeHies: It exhales the peculiar odour rytes, strontian, or lime, or nitrate or'ace- 
of sulphuretted hydrogen gas. It reddens tate.of lead. Of these the most powerful 
the infusion of litmus nigaciously. It black- by far is muriate of barytes, which is capa- 
ens paper dipped into a solution of lead, ble of detecting the presence of sulphuric 
and precipitates the nitrate of silver black acid uncombined, when it does not exceed 
or brown. the millionth part of the water. Acetate 

4. Alkalis, and alkaline And earthy car* of lead is next in point of power. The 
bonates, are distinguished by the following muriates are more powerful than the ni- 
tests: The infusion of turmeric, or paper trates. The ^calcareous salts are least pow- 
stained with turmeric, is rendered brown erful. All these testa are capable of indi- 
by alkalis; or reddish-brown, if the quanti- eating a much smaller proportion of un- 
ty be minute. This change is produced combined sulphuric acid, than when it is 
when the soda in water amounts only to combined with a base. To render mu* 
•71^ part. Paper stained with Brazil wood, riate of barvtes a certain test of sulphuric 
or the infAision of Brazil wood, is rendered acid, the following precaution^ must b« 
blue; but this change is produced also by observed:— The muriate must be diltrted; 
the alkaline and earthy carbonates. Berg- the alkalis or alkaline carbonates, if the 
mann ascertained, that water containing water contain any, mast be prfcrioualy »- 
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, tunted with muriatic add; the preeipiiate acW, which dissolves the inagoeua with- 
must be insoluble in muriatic acid; if bo- ' out toiichmg' the alumina, 
racic acid be suspected, muriate of stron- 14. Silex may be ascertained by evapo- 
tian must be tried, which is not prccipt- rating a ponion of water to dryness; and 
tated by boracic acid. The hydrosul- redissolving the precipitate in muriatic 

phiirets precipitate barytic solutions, but atid. The silex remains behind undissoK 

their presence is easily discovered by the yed. 

•mell. . , ,; By these means we may detect the pre- 

9. Muriatic aoid is detected by nitrate sence of the different substances commonly 

of silver, which occasions a white preci- found in waters; but as they are generally 

pitate, or a cjoud^ in water containing' an combined so as to form salts, it is neces* 

cxfccedingly minute portion of this acid, sary we should know what these combina« 

To lender this test certain, the following tions are: -This is a more difficult task, 

precautions are necessary:— -Jhe alkalis or which Mr. Kirwan teaches uA to accom- 

carbonates must be previously saturated plish by the following methods: — 
with nitric acid. Sulphuric acid, if any 1. To ascertain the presence of the dif- 

be present, must be previously removed ferent sulphates, 

by means of nitrate of barytes. The pre- The sulphates which occur in water are 

cipitate must be- insoluble in nitric acid, seven; but one of these, namely, autphate 

Pfa0'says, that the mild nitrate of mercury jof copper, is so uncommon, that it may be 

is the mo§t sensible test of muriatic acid; excluded . altogether: The same remark 

and that the precipitate is not soluble in an applies to sulphate of ammonia. It is al- 

excess of any acid. most unnecessary to observe, that no sul- 

. 10: Bocacic acid is detected by means phate need be looWed for, unless both its 

of acetate of lead, with which it forms a acid and base have been previously detect- 

precipitate insoluble in acetic acid. But to ed in the water. 

render this test certain, the alkalis and «> Sulphate of soda may be detected by the 

earths must be. previously saturated with- following method: — Free the water to be 

acetic acid, and the sulphuric and muria- examined of all earthy sulphates, by eva- 

tic acidii removed by means of acetate of porating it to one-half, and adding lime- 

strontian and acetate of silver. . ^ water as long as any precipitate appears. 

11. Barytes is detected by the insoluble By these jneans the earths will all be pre- 
white precipitate, which it forms with di- clpitated except lime, and the only remain- 
luted sulphuric acid. - ing earthy sulphate will be sulphate of 

12. Lime is detected by means of oxalic lime,, which will be separated by evapo- 
acid, which occasions a white precipitate rating the liquid till it becomes concen- 
in Water containing a very minute propot- trated, and then dropping into it a little al- 
tion of this earth. To render this test de- cohol, and, after filtration, adding a little 
cisive, the following precautions are ne- oxalic acid. 

cessary:— The mineral acids, if aiiy be - With the water thus purified, mix solu- 

present, must be previously saturated with tion of lime. If a precipitate appear, either 

an alkali. Barytes, if any be present* must immediately or on the addition of a little 

be previously removed by means of sul- alcohol, ii is a proof, that sulphate of pot- 

phuric acid. Oxalic acid precipitates mag- ash or of soda is present. Which of the 

nesia but very slowly, whereas it precipi- two' may be determined,- by mixing some 

tates lime instantly. of the purified water with acetate of ba- 

13. Magnesia and alumina. The pre- rytes. Sulphate < of barytes precipitates, 
sence of these earths is ascertained by the Filter and evaporate to dryness. Digest 

-following tests: — Pure s^mmonla precipi- the residuutn in alcohol. It will dissolve 

tates them both, and no other earth, pro- the alkaline acetate. Kvaporate to dryness, 

▼ided the carbonic acid have been previ- and the dry salt will deliquesce if^it bo 

ously separated by ^ fixed alkali, and boil- acetate of potash, but effloresce if it be 

iDg. Lime-water precipitates only these acetate of soda. 

two earths, provided the carbonic acid be Sulphate of lime may be detected by 

previously removed, and the sulphuric acid evaporating the ^water suspected to contaia 

also, by means of nitrate of barytes . it to a few ounces. A precipitate appears. 

The alumina may be separated frotn the which, if it be sulphate of lime, is soluble 
magiwsia, afler both have been precipitated in 500 parts of water; and the solution af- 
together, either by boiling the precipitate foi*ds a precipitate with the muriate of ba- 
in caustic potash* which dissolves the alu- rytes, oxalic ^cid, carbonate of magnesia* 
mma and leaves the magnesia; or the pre* at)d alcohol. 

cipitate may be dissolved in muriatic acid, . Alum may be detected by mixing car* 

precipitated by an alkaline carbonate, dri- bonate of lime with the water suspected 

cd in the temperature of 100**, and then to contain it. If a precipitate appear, it 

exposed to the action of diluted muriatic indicates the presence of alum, or at least 

VoL.lL • 43 
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af sulphate of alumina; provided the water Muriate of magBetia may . be detected 

coDtains no muriate of barytas or metallic by separating^ all the su^huric acid by 

sulphates. The $rst of these salts is in- means of nitrate of barytes. filter, evapo- 

compatible with alum. The second may be rate to dryness, and treat the dry roaas 

removed by the all^aline prussiates. "When with alcohol. Evaporate the alcoholic so- 

a precipitate is produced in water by mu- lution to dr3mess, and dissolve ,tbe rest- 

riate of lime, carbonate of lime, and muri- duum in water. The muriate of magnesia, 

ate. of magnesia, we may conclude, that it if tbe water contained any, will be fbund 

contains alum or sulphate of alumina.. in this solution: Let us suppose, that, by 

Sulphate of magnesia may be detected the tests formerly described, the presence 

by means of hydrosulphuret of strontian, of muriatic acid and of- magnesia, in this 

Which occasions aq immediate precipitate solution, has^ieenascertaiped. Intbatcaae, 
with this salt, and with no other; provided' if carbonate of lime afford no precipitate, 

the water be previously deprived of alum, and if sulphuric acid and evaporation, to- 

if any be present, by means of carbonate gether with the addition of a little alcohol, 

of lime, and provided also that it contains occasion no precipitate, the aohitloii con* 

no uncorahined acid. tains only munate of magnesia. If these 

Sulphate of iron is precipitated from wa- tests give precipitates, we must separate 

ter by alcohol, and then it may be easily the lime which is present by sulphuric acid 

recognized by its properties. and. alcohol, and distil on tbe acid with 

2. To ascertain the presence of the dif- which it wa^ combined. Then the magnesia 

ferent muriates. istobeseparatedbytheoxalicacidandalcb- 

The muriates found in waters amount to hol„and the acid with which it Was ui^tel 

eight, or to nine if muriate of iron be in-, is to be distilled o(F. If the liquid in the 

eluded. The most common by far is mu- retort give a precipitate with nitrate of 

riate of soda. silver, Uie water contains muriate of. mag* 

Muriate of soda and of potash may be nesia. « 

detected by the following method:-^epa- A^uriate of .alumina may he discovered 

rate the sulphuric acid by alcohol and nl- by saturating the water, if it contain an 

trate of barytes. Decompose the earthy excess of alkali, with nitric acid, and by 

nitrates and muriates hy adding sulphuric ' separating the sulphuric acid by means of 

acid. Expel the excess of muriatic and nitrate of barytes. If the liquid, thus pu- 

nitric acids by heat. Separate the sulphates rified, give a precipitate with carbonate of 

thus formed by alcohol and barytes-water. lime, it contains muriate of alumina. The 

The water thus purified can contain no- muriate of iron or of manganese, if any be 

thing but alkaline nitrates and muriates, present, is pho decomposed, knd the irbn 

If it form a precipitate with acetate of sil- precipitated hy this salt. The precipitate 

▼er, we may conclude, that It contains mu- may be dissolved in muriatic acid, and the 

riate of soda or of potash. To ascertain alumina, iron, and manganese, if they be 

which, evaporate the liquid thus precipi- pre^sent^ may be separated by the roles 

tated to dryness. Dissolve the acetate in laid down below. 

alcohol, and again evaporate to dryness!. 3. To ascertain the presence of the dif* 

The salt will deliquesce, if it be acetate of ferent nitrates. The nitrates but seldom 

potash; but effloresce, if. it be acetate of occur in waters; but when they do, they 

soda. may be^detected by the following results:— 

Muriate pf barytes may be detected by Alkaline nitrates^ may be detected by 

sulphuric acid, as it is the only barytlc freeing the water examined irora sulpbu* 

salt hitherto found in water: ric acid by means of acetate of barytes^ 

Muriate of lime may be detected by thp and from muriatic acid by acetate of silver, 

following methodrr-'Free the water from Evaporate the filtered liq^d, and treat tbe 

sulphate of lime and other sulphates, by dry mass with 'alcohol; what the alcohol 

evaporating it to a few ounces, mixing it leaves can consist only of the alkaline ni- 

with alcohol, and adding last of all nitrate trates and acetate of lime. Dissolve it ia 

of barytes, as long as any precipitate ap- water. Ifcarbonateof magnesia occasion a 

pears. Filter the water; evaporate to dry. precipitate, lime is present. Separate the 

ness; treat the dry mass witli alcuhol; eva- lime by means of carbonate of magneaia. 

porate the alcohol to dryness; and dissolve Filter and evaporate to dryness, and treat 

the residuum in water. If this solution the dried mass with alcohol. The alcohol 

give a precipitate with acetate of silver now leaves only the alkaline nitrates, which 

and oxalic acid, it may contain muriate of may be easily recognized, and distinguish* 

lime. It must contain it in that case, if, ed by their respective properties, 

after being treated with carbonate of lime. Nitrate of lime. To detect this salt, eon- 

it give no precipitate with ammonia. If the oehtrate the water, and mix it witii alcohol 

liquid in the receiver g^ve a precipitate to separate the sulphates. Filter, and dis- 

with nitrate of silver, muriate of lime^z* til off the alcohol; then separate tbe nii- 

isted in the water. riatic acid by accUte of aU^rer. Filter, 
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«ri]XHNite txy^pfntMSi and diss olve the resi- 
dtttttn in alcohol. Evaporate to dryness, 
and diasolve the dty mass in water. If this 
last soliitton indteate the preisence of lime 
by the uaiial teats,, the water contained ni- 
trate of lime. 

To detect nitrate of magnesia, the water 
18 to he freed from sulphates and muri: 
ates exactly as described in the. last pa^ 
ragraph. . The liquid thus purified is to be 
evaporated to dryness, and the residuum 
treated with alcohol. The alcoholic solu- 
tion is to be evaporated to dryness, and 
the dry mass dissolved in watei*. To this 
solution potash is to be added, as long as 
any precipitate appears. The solution, fil- 
tered, and again evaporated to dryness, is 
to be treated with alcohol, ilf it leave a're- 
aidaum consiisting of nitne (the only resi- 
duum which it can leave) the water con- 
tained nitrate of magne8ia.i' 

Such are the methods by which the pre- 
sence of the diiferent saline contents of 
water may be. ascertained. The labour of 
analysis may be considerably shortened, 
by observing that the following salts are 
incompatible with each other, and cannot 
•zisirtogel^er in water, except in very mi- 
nute proportion^r* 

Salts. Incompatible with 

' f Nitrates of lime and 
mxed alkaline J magnesia, 
sulphates j Mjiriates of lime and 
(. magnesia. 

{Alkalis, 
Carbonate of magnesia. 
Muriate of bar3rtes. 
{Alkalis, - 
Muriate of barytes. 
Nitrate, muriate^ carbo- 
nate of lime. 
Carbonate of magnesia.- 
fAlkalis, 
Sulphate of J Muriate of barytes, 
magnesia j Nitrate and muriate of 

rAlkalis, 
Sulphate of iron< Muriate of barytes, 

Vi^arthy carbonates. 

Muriate of / W^^'' u . 
femtea < Alkaline carbonates, 

parytes \^Barthy carbonates. 

rSulphateSjCxcept of lime, 
Muriate of lime < Alkaline carbonates,. 

V-Earthy carbonates. . 
MiirUte of mag' 5 A.^^'^"^ carbonates, 
nssia 4 Alkaline siulphates-. 

TAlkaline carbonat'es, 

tSulphates,except of lirte. 

Beside the substances above described, 
there is sometimes fo»und in water a quan- 
tity of bitumen combined with aUcaliy and 
in the state of soap. In such watersi acid& 



occasion a coagulation; ^nd the cos^lum 
. collected on a filter discovers its bitumi- 
nous nature by its combustibility. 

Water al^o sometimes contains extrac- 
tive matter; the presence of which may be 
detected by means of nitrate of silver. The 
water suspected to contain it must be freed 
from sulphuric and nitric acid by means 
of nitrate of lead: after this, if it give a 
brown precipitate with nitrate of silver, we 
. may conclude that extractive matter is 
present. 

But it is not. sufficient to, know that a 
mineral water contains certain ingredients; 
it is necessary to ascertain the proportions 
of these^ and thus we arrive at their com- 
plete analysis. - * 

J. The different aerial fluids ought to be 
first separated ancL estimated. For this 
■purpose, a report should be filled two- 
thirds Ss^th the water, and connected with 
ajar full of mercury, standing over a mer- 
curial^trough. Let the water be made to 
boil for a quarter of an hour. The aerial 
fiuids willpass over into the jar. When the 
apparatus is cool,' tlie quantity of air ex- 
pelled from, the, water may be determined 
either by bringing the mercury within and 
without the jar to a level; or if this cannot 
be done,' by reducing the air to the proper 
density by calcula,tion. The air of the re- 
tort ought to . be. carefully subtracted, and 
the jar should be divided into cubic inches 
and tenths. 

The only gaseous bodies contained in 
water are, common air, oxygen gas, nitro- 
gen, gas, carbonic acid, sulphuretted hy- 
dt>ogen'gas, and sulphurous acid. The last 
two, never exist in wat^r together. The 
presence of either of them must be ascer- 
tained previously by the application of the 
proper tests. If sulphuretted hydrogen gas 
be present, it will, be n^ixed with the air 
contained in the glass jar^ and must be se- 
parated before this air be examined. For 
thia purpose the jar mjiist be removed into 
a tub of warm w^ter, and nitric acid in- 
troduced, which will absorb the sulphu- 
retted hydi'ogen. The residuum is then to 
be again put into a mercurial jar and exa- 
mined. 

If the water contain sulphurous acid, this 
previous step is not necessary. Introduce 
into the air a solution of pure potash, and 
agitate the, whole gently. The carbonic 
acid and sulphurous, acid gas will be ab- 
sorbed, and leave the other gases. The 
bulk of this residuum, subtracted from the 
^bulk. of the whple, will give the bulk of 
the carbonic acid and sulphurous acid ab- 
sorbed. 

Evaporate the potash slowly, almost to 
dryness, and leave it exposed to the at- 
mosphere. Sulphate of potash will be form- 
ed, which may be separated by dissolving 
the carbonate of potash by means of diluted 
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muriatic Acid, and filtering the solution, ted. Dnr the precipitate, and expose it te 
100 grains of sulphate of potash indicate the air for some time in a heat of 200^; 
36.4 grains of sulphurous acid« or 53^66 then treat it with acetic acid to dissolve the 
cubic inches of that acid in the state of gas. ii(iagnesia; which solution' is to be added to 
The bulk of sulphurous acid gas ascertain- the muriatic solution. The iron is to be 
ed by this method, subtracted ft-om the redissolved in muriatic acid, precipitated 
bulk of the gas absorbed by the potash, by an alkaline carbonate, dried and weig'hed. 
giv.es ^e bulk of the carbonic acid ^as. Add sulphuric acid to the muriatic solu- 
Now 100 cubic inches of carbonic add, at tion as long as any precipitate appears; then 
the temperature of 60° and barometer 30 heat the solution , and concentrate. -Heat 
inches, ^eigh 46.6 grains. Hence it is easy the sulphate of lime thus obtained to>Ted- 
to ascertain its weight. neps, and weigh it. 100 graills of it are 

The gas remaining may be examined by equivalent to 74^7 of carbonate of lime dried, 
the common eudtoroetrical processes. Precipitate the nlagnesia by -raeans of ear- 

When a water contains sulphuretted by- bonate of sod]|. Dry it and weigh it. But as 
drogen gas, the bulk of this gaa is to be part' remuns in solution, ev'aporate to dry- 
ascertained in the following manner: Fill ness, and wash the residuum w,ith a sii^- 
three-fourtbs of a jar with the water ta he ' cient quantity of distilled water, to dissolve 
examined, and invert #t in a water trough, the muriate of soda and sulphate of lime, 
and introduce a little nitrous ga?. This if any be still present. What remuns be- 
gas, tnixing with the air in the upper part hind is carbonrate of magnesia. Weigh it, 
of the jar, wll^ form nitrous acid, which and add its weight to the former. The sut- 
will render the water turbid, by decompp- phate of lime, if any, must also be sepa- 
sing the sulphuretted hydrogen and preci- rated and weighed* , * 
pltating sulphur. Continue to add nitrtfus 3. We 'ha>e next to ascertain the propor- 
g:i sat intervals aslong'as red fumes appear, tion of tnineral acids or alkalis, if any be 
then turn up tlie Jar and blow out t^e air. If present uncombined. The acids which may 
the hepatic smell continue^ repeat this prp- be present) omitting the gaseous, are the 
ces's^ The sulphur precipitated indicates sulphuric, muriatic, and boracic. 
the proportion of hepatic gas in the watbr; .The proportion of sulphuric acid is ea- 
one grain of sulphur inculcating the pre- «ily determined. Saturate it with barytes- 
sence of nearly 3 cubic inches of this gas. water, .and ignite the precipitate. 100 
2. After having climated the gaseous grains of sulphate of barytes thus formed 
bodies, the next step is to ascertain the indicate 34.0 of real sulphuric acid, 
proportion of the earthy carbonates. For Saturate the tnuriatic acid M^ith barytes- 
this purpose it is necessary to deprive the water and then precipitate the barytes by 
water of its Sulphuretted hydrogen, if it sulphuric acid. 100 parts of the ignited 
contain anjr. This may h6 done, either by precipitate are equivalent to 23.73 grains 
exposing it to the air for a considerable of real muriatic acid. • 
time, or treating it witii litharge. Asuffi- Precipitate the boracic afeid by means of 
cient quantity of the water, thus purified acetate of lead. Decompose the borate of 
if necessary, is to be boiled for a quarter Uad, by boiling it in sulphuric acid. Eva- 
of an hour, and filtered when eool. The porate to dryness. Dissolve the boracic 
earthy carbonates remain oh the filter. acird in alcohol, aiid evaporate the solution; 

The precipitate thus obtained may be the acid left beh'md may be weighed.* 

carbonate of lime, of magnesia, of iron, of To estimate the proportion of alkaline 

alumina, or even sulphate of lime. Let us darbonate 'present in a water containing it, 

suppose allofthesesubstancesto be present saturate it with sulphuric acid, and note 

together. Treat the n^ixture with diUUed the weigjit of real acid necessary. Now 

muriatic acid, which wiH dissolve the whole ' 100 grains of real sulphuric acid saturate 

except the alumina and sulphate of limi. 120,0 *potash,~and 80,0 soda. 

Dry this residuuni in a red heat, and note 4. The alkaline suiphates may be csti- 

the weight Then boil it in carbonate df mated by precipitating theiracid by means 

soda, saturate the soda with muriatic acid, of nitrate of barytes, halving previously 

and boil the mixti^re for half an hour. Car- freed the water from all other sulphates; 

bonate of lime and alumina precipitate, for 14.75 grains of ignited sulphate of ba- 

Dry this precipitate and treat it with aoe- rytea indite 9.0 grains of dried siflphate 

tic acid. The lime will be dissolved, and of soda; While 14.75 sulphate of barytes in- 

the alumina will remain. . Dry it and weigh dicate 11 of dry sulphate of potash. 

it. Its weight, subtracted from the original ^ Sulphate of lime is easily estimated by 

weight, gives the proportion of sulphate of evaporating the liquid containing it tea 

lime. ^^ ^ ^g^ ounces (having previously saturated 

The muriatic solution contains lime, the earthy carbonates with nitric acid), and 

magqesia, and iron. Add ammonia as long precipitating the sulphate of lime by means 

as a reddish precipitate appears. The iron of weak alcohol It may then be dried and 

gnd part of the magnesia are thus separa- weighed. . 
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^ ^he qiiantitf of alom mtiy be estimated tbe water ta dryness, and treating the re-* 
hj precipitating' the alumina by carbonate siduum ^itli alcabol, which dissolres the 

"of lime or of magnesia (if no lime be pre- muriate,' and leaves the sulphate. 

«eiit in tbe liquid). Eleven grains of the ^ 5. If muriate of potash or of soda, with' 

4ilumina, heated to incandescence, indicate out any other salt, exist in water, we have 

100 of crystallized alUm, or ^5 of dried only to decompose them by nitrate of siU 

■salt. ver, and dry the ' precipitate; for 18.2 of 

Sulphate of magfnesia mi^y be estimated, muriate of silver indicate 9.5 pf muriate of 

provided no other sulphate be present, by potash; and I8.ij of muriate of silver indi- 

precipitatiil)^ the acid by means of a bary< cate 7.5 of common salt. ' 

tic salt, as 14.75 parts< of ignited sulphate The same process is to be followed, if 

of bar3rtes indicate 7.46 of sulphate of piag- the alkaiine ' carbonates be present; only 

nesia. If sulphate of lime,' and no other these carbonates must be previously satu- 

Aulphatef, accompany it, this may be de- rated with sulphuric acid; and we must 

composed, and the lime precipitated by precipitate the muriatic acid by means of 

carbonate of magnesia. The weight of the sulphate of silver instead of nitrate. The 

lime thus chained, eilablesus to ascertain piresence of sulphate of soda does not in- 

the quantity of sulphate of lime contained jure the success of this process. 

in' the water. The Whole pf the' sulphuric ' If muriate of ammonia accompany either 

acid is then to' be precipitated , by barytes. ef the fixed alkaline sulphates, without the 

This gives the quantity of sulphuric acid; presence of any other sajt, decompose the 

and sabtractihg the portion which ' be- . sal ammoniac by barytes-water, expel the 

long^^to t|ie sulphate of lime, there remains ammonia by boiling, precipitate the barytes 

th&t which was combined - with tHe mag- by diluted sulphuric acid, and saturate the 

nesia, from which, the sulphate of ma^- muriatic add with soda ' The sulphate of 

nesia may be easily esfimated. ' barytes thus precipitated, indicates the 

, If sulphate of soda be. present, no earthy quantity of muriatb of ammonia; 14.75 

•nitrate or muriate >'can exist. Therefore, grains of sulphate indicating 670 grains 

if no bther earthy sulphate be present, the of this salt. If any sulphate be present in 

magnesia may be precipitated by soda, dri- the solution, they ought to be previously 

ed and weighed; 3.46 grains of which in- separated. 

dicate 7.46 grains' of dried sulphate of If common salt be accompanied by mu* 

magnesia. "The same process succeeds >riateof lime, muriate of magnesia, muriate 

when sulphate of lime accompanies these of alumina, or muriate of iron, or by all 

two sulphates; only in this case the preci- these together, without any other ^alt, the 

pitftte, which consists both of lime and earths may be precipitated by barytes-wa- 

magnesia, is to be dissolved ,in sulphuric ter, and redissolved in muriatic acid. They 

acid, leva'porated to dryhess, aad treated are then to be separated from each other 

with twice its weight of cold water, which by. the riiles formerly laid down, and their 

flissolres the sulphate of magnesia, and weight, being determined, indicates the 

leaves the other salt« Let the sulphate of quantity of every particular earthy muriate 

magnesia be evaporated to dryness, ex- contained in the water. For 50 grains of 

posed to a heat of 400^, and' weighed. The lime indicate 100 of dried muriate of lime; 

same process succeeds, if alum be present 30 grains of magnesia indicate 100 of the 

instead of sulphate of lime. The precipi- muriate of that earth; and 21 8 grains of 

late in this case, previously dried, is to be alumina indicate 100 of the muriate of alu- 

treated with acetic acid, which dissolves mina. The barytes is to be separated from 

the magnesia, and leaves the alamhta. The the solution by sulphuric acid, and the 

magnesia may be again precipitated, dried muriatic acid expelled by heat, or satura- 

- and weighed. If sulphate of iron be pre- ted with soda; th.e common salt may then 

sent, it may be separated by exposing the be ascertained by evaporation; subtracting 

water to the air for some days, and mixing in the last case the proportion of common 

with it a portion of alumina, fioth the ox- salt indicated by the known quantity of 

ide of iron, and the sulphate of alhmlna, muriatic aqid, from which the earths had 

thus formed, precipitate in the state of an been separated. 

insoluble powder. The sulphate of mag- When .sulphates and muriates exist to* 

nesia may then be estimated by the rules gather, they ought to be separated either 

above given. by precipitating the sulphates by means of 

Sulphate of iron may be estimated by alcohol, or by evaporating the whole to 

precipitating 'the iron by hieahs of prussic dryness, and dissolving the earthy muriates 

alkali, having previously determined the in aleohol. The salts thus separated may 

weight of the p'recipitate produced by the be estimated by the rules already laid 

prussiate in a solutipn of a given weight of down. . ^ 

sulphate of iron in water. If mui-iate of When alkaline and earthy muriates and 

iron be also present, which is a very rare sulphate of lime pccur togetjier, the last is 

tease, it may be separated by evaporating to be decomposed by means of muriate of 
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btfytes. The precipitate ascertains the niteate of Umes and miiritle of lime, Pre- 

veight of sulphate of lime contained in the cipitate the muriatic acid hy nitrate of sil« 
water. The estimation is then to, be con- ver, which gives the proportion of nniriate 
ducted as when nothing but muriates are of magnesia and of lime. Separate the 
present; only fi-om the muriate of lime, thajt magnesia by means of carbonate of Ume, 
proportion of muriate must be deducted, and note its quantity. This g^Tes the quan- 
which is known tp have been formed by tity of muriate of magnesia; and subtract- 
the addition of the muriate of barytes. • ing the muriatic acid contained in that salt 

When muriates of soda, magnesia, and from the whole acid indicated by the pre- 
alumina are present; together with suU cipitate of silver, we have the proportion 
phates of lime and magnesia, the water to of muriate of lime* l4istly, saturate the 
be examined ought to be divided into two lime added to precipitate the magnesia 
equal portions. To the - one portion add with ' nitric acid. Then precipitate the 
carbonate of magnesia, till the whole of the whole of the lime by sulphuric acids «nd 
lime and alumina is precipitated. Ascer- subtracting frcTm the whole of the sulphate 
tain the quantity of lime, which gives the tdus formed, that portion formed by the 
proportion of sulphate of lime. Precipitate carbonate of lime added, and by the lime 
the sulphuric acid by muriate of barytes: contained in the muriate, the residuum 
This gives the quantity contiMiied in the ^ves lis die lime contained in the oi«isnn«l 
Bul{^ate of ms^esia and sulphate of lime; nitrate; and 35 gprains of lime form l5o of 
subtracting this last portion, wfe have the dry nitrate of Hme. 
quantity of sulphate of magnesia. * In the year IS^T, Ur. Marcet advanced 

• From the second portion of water, pre- some new ideaa on the art of analyzing 
cipitate all the magnesia and alumina by. mineral waters^ in an admirable <paper on 
means of lime-water. The weight of these the water of the Dead Sea, inserted in the 
earths enables us to ascertain the weight of Phil. Transactions. '* It is satisfactory to 
mnriate of magnesia and of alumina con- observe," says this excellent chemist, ''^at 
tianed in the water, subtracting that part Dr.^ Murray adopted, several years t^tst' 
of the magnesia which existed in the state wards, a mode of proceeding precisely 
of sulphate, as indicated by the examina- similar, ^and indeed that he proposed, in a 
tion of the first portion of water. After subsequent paper, a gerieral fprmuU for 
this estimation, precipitate the sulphuric the. analysis of niineral waters, in which 
acid by barytes-water, and the lime by car- this method is pointed out, as likely to lead 
foonic'acid. The liquid, evaporated to ^o the most accurate results. And this 
dryness^ leaves the common salt. coincidence is thetnore remarkable, as it 

6. It now only remains to explain the would^ appear from Dr. Murray not men- 
method of ascertaining the proportion of tioning my lalboucs,^ that they had not at 
the nitrates, which may exist in waters; that time come to his knowledge.^ Phil. 

When' nitre accompanies sulphates and Trans. 1819. pairt ii. . 
muriates without any other nitrates, the The following table exhibits 0iecompo- 
sulphates are to be decomposed by acetate aitions of ;,the. principal mineral waters, as 
of barytes, and the muriates by acetate of well as that of the sea. ^ The reader will, 
silver. The water, after filtration, is to be find in the Phil. Trans, for 181^^ a very 
evaporated to dryness, and the residuum^ valuable dissertation on sea-water, by Dr. 
treated with alcohol, which dissolves the • Marcet, of which a good abstract is given 
acetates, and leaves the nitre, the quantity in the 2d voluipe of theEdin. Phil. JdurnaL 
of which may be easily calculated. If an This philosopher .shows, that in Baffin's- 
alkali be present, it ought to be previously Bay, the Mediterranean Sea, and the Tro- 
saturated with sulphuric or muriatic acid, pical Seas, the temperature of the sea cimt- 

If nitr6, common salt, nitrate of lime, tushes with the depth, according to the ob- 
and muriate of lime or magnesia, be pre- servations of Phipps, Boss, Parry, Sabine, 
sent together, the water ought to be evat Saussure, RHis, and Peron; but that in the 
porated to dryness, and the dry mass treat- Arctic or Greenland Seas, the temperature 
ed with alcohol, which takes up the earthy of the sek increaaee with the depth. This 
salts. From the residuum, redissolved in singular result was first obtained by Mr. 
water, the nitre may be separated', and cal- Scoresby, in a series of well conducted ex- 
culated as in the last case. The alcoholic periments, and has been confirmed by the 
solution is to be evaporated to dryness, and later observations of lieutenants Franklin 
the residuum redissolved in water. Let us and Beechy, and Mr. Fisher .• 
suppose it to contain muriate of magnesia, 
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WAT WAX 

^ W JLTftE (OxY OB nixed), OF deutoxide and diluted it» so that it eontidned only 8 
of hydrogen. This interesting compound times its volume of oicygen: He passed 22 
has been lately formed by M. Thenard, and measures of it into a tube filled with mer- 
^ account of it published in the tenth vo- cury. He then introduced a little fibrin, 
lume of the Ann«les de Chimie et Physique, quite white, and' recently extracted from 
The deutoxide of barium being dissolved blo6d. The oxygen began instantly to be 
in water, and sulphuric acid added, the , disengaged from the water; the mercury 
protoxide of barium or barytes falls dovm, in the tube sunk; at the end of six minutes 
leaving the oxygen combined with the wa- the water was completely disoxygenated; 
ter. It contains, at 32 degrees Fahrenheit for it no longer effervesced with oxide of 
when saturated, twice the quantity of oxy- silver. Having then measured the gas dis- 
gtn of common water; that is to say, a engaged, he found it 176 measures = 8 
cubic inch absorbs 662 cubic inches = •4- 22, that is to say, as much as 'the liquid 
224.46 gr. forming 476.98 grains, and ac- contained. This g«is contained neither car- 
quires a specific gravity of 1.453. Hence bonic acid nor azote. It was pure oxygen. 
1.0 in volume, becomes apparently 1.3; The same fibrin placed in contact with new 
containing 1324 volumes of oxygen; and portions of oxygenated water, acted in the 
1 therefcre contains very nearly 1000 vo- same manner^ 

lume% . Urea, albumen^liquid or solid, and gela- 

In consequence of this g^at density, tin, do not disengage oxygen from water, 
when it. is poured into common water, .We even very much oxygenated. But the tis- 
see it faU down through that liquid like a sue of the lungs cut into, thin slices, and 
sort of sirup, though it is very solubl6 . in well washed; that of the kidneys and the 
it. It attacks the epidennis almost in- spleen, drive the oxygen out^of the water, 
stantly, and produces a prickling pain, the ,with as much facility, at least, as fibrin does, 
duration of which varies, accoi^ding to the The skin and the veins possess the same 
quantity of the liquid applied, to the skin, .property, but in a weaker degree. These 
If this quantity be too great, or if the li- results are equally interesting and myste- 
quid be renewed, the skin itself is attack- rlous. For ^ valuable application of oxy- 
ed and destroyed. When- applied to the genated water, see PaiJjts.* 
tongue, it whitens it also, thickens the sa- • Wavellite. Colour g^yisb-white. 
iiva, and produces in the organs of taste-a Imitative and crystallized, in very oblique 
sensation difficult to express, but one which four-sided, prisms, 'fiatly bevelled on the 
approaches to that of tartar emetic. Its extremities, or truncated on the obtuse la- 
action on oxide of silver is exceedingly vi- teral edges. Shinijig, pearly. FragiQents 
olent. Every drop of the liquid let fall on .wedge-shaped. . Translucent. - As hard as 
the. dry oxide, produces a real explosion; fluorspar. Brittle. Sp. gr.*2.S to 2.8. Its 
and so -much heat is evolved, that if the constituents are, alumina 70, litne 1.4, wa- 
experiment be made in a'^dark place, there ter 26.2.-<-£!at;y. It is said to contain also 
is a very sensible disengagement of light, a small quantity of flu()r}e acid. It occurs 
Besides the oxide of silver,' there are se- in veins along with fluor spar, quartz, 
veral other oxides, which act with violence tin-^tone, aAd copper pyrites in granite, 
on oxygenated water; for example the per- at St. Austle in Cornwall, . At Bamsta- 
oxide of manganese, that of cobalt, the ble in Devonshire, ' where it was first 
oxides qf lead, platinum, gbid, iridium, found by Dr. Wavell, it, traverses slate- 
rhodium, palladium. Sevei'al metals in a qlay, in the form t>f .small cont^mporane- 
state of extreme division, occasion the pus veins. It has been found in rocks of 
same phenomenon; such as silver, plati- slate^clay, near Loch Humphrey, Dumbar- 
num, g^ld, osmium, iridium, rhodium,' pal- tonshire.* 

ladium: In all the preceding cases, it is Wax is an oily conbrete matter gaUiered 
always the oxygen^united to the water, by bees from plants. Proust says, that the 
which is disengaged, and sometimes like- bloom on fruit is real wax; and that it is 
wise that of the oxide; but in others^ a por- wax spread over leaves, which prevents 
tion of the oxygen unites with the metal them from being wetted, as on the cab- 
itself. This is the case when arsenic, mo- bage-leaf He likewise finds it in the fe- 
lybdenum, tungsten, or selenium is em- ciila of some vegetables, particularly in 
ployed. These metals are often acidified that of the small house-lfeek, in which it 
with the production of light. abounds. Huber, however, asserts, from 

The acids render the oxygenated water his observations, that the wax in bee-hives 
more stable. ^ Gold in a state of extreme is an artificial production, made by the 
division acts with great force oji piire oxy- bees from honey; that they cannot procure 
genated water; yet it has ho action on that it, unless they have honey^or sugar for the 
liquid, if it be mixed with a little sulphu- purpose; and tibat raw sugar affords more 
ric acid. ,. than honey.' 

M. Thenard took pure oxygenated water. It was long considered as a resic^ fioia 
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«dme properties comniQn to it with resins* 1o>r fusibility of wax.. Wai is very useful* 

liike them, 'it furnishes ah oil and an acid especially as a better material dian any 

by distillation, and is soluble in all oils; but other for candles. 

in several respects It differs sensibly from Wax may be deprived of its Matural yel- 

resins. Like these, wax has not a strong low disagreeable colour, and be perfectly 

aromatic taste and smell, but a very weak whitened. by exposure to tbe united actioix 

smell, and when pure, no taste. With tbe of air and water, by. which method the 

heat of. boiling water, no principles are colour of many substances may be deatroy- 

di stilled from it; whereas, with that heat, .ed. . * • 

«Ome essential oil, or- at least a spirHus • The art of bleaching wax consists in in- 

rector, is obtained from every resin. Far- creasing its surface; for which purpose it 

ther, wax is less soluble in alcohol. If wax must be melted With a degree of heat -not 

be distilled with' a heat .greater than that ^ sufficient to alter its quality, in a caldron so 

of boiling water, it may be decomposed^ disposed, tlmt the melted wax may flow 

but not so easily as resins can. By this gradually through a pipe at the bottom of 

distillation a small quantity of water is first the caldron into a large tub filled with wa* 

separated from the wax, and tlien some ter, in which is fitted a large wooden cyltn- 

very volatile and very penetrating' acid, ac- der, that turns /continually round its axis, 

companied by a small quantity of a very -and upon which the melted wax falls. As 

fluid and .very odoriferous oil. As the dis- the surface of this cylinder is always moist- 

tilLation advances; the acid becomes naore ened with cold 'water, the wax falling upon 

and more strong, and tire b\\ more , alid it does not adhere to it, but quickly be-i 

more thick, tiU its consistence is such, that comes solid and flat, and acquires the form, 

it becomes solid in the receiver, and is then of ribbands. The continual rotation of the 

^ called butter of wax. When the distilla- cylinder carries ott these ribbands as fast 

tion is finished, nothing remains but a furfall as they are formed, and distributes them 

quantity of coal, which is almost incom- thrt>iigh the ttib. When all the wax that 

bustible. " ', is to be whitened is thus formed, it is put 

Wax cannot be kindled, unless it is pre- upon large frames covered with )inen cloth« 

viously heated a^id reduced into vapours; /which are supported about a.ToOt and a half 

in which respect it reSembFes fat oilS' The above the ground, in a situation exposed ta 

oil and butter of wax may by repeated' dis- the air, the dew, and the sun. The thick* 

tillations be attenuated and rendered more ness of the several' ribbands, thus- placed 

and more fluid, ' because* some portion of upon the frames, ought not to exceed an 

acid is thereby separated from these sub- i,nch and a half, and they ought to.be 

•stances; which effect is similar to what moved from time to time, that they may 
happens in- the distillation of othet oils and all be equally exposed to the action of the 
oily concretes: but this remas-kable effect air. If the weather be favourable, the co- 
attends the repeated distillation of diland' loXir will be changed in. the space of some 
butter of wax, that they become more and days. It is then to be re-mehed and form- 
more soluble in alcohol; and that they never ed into ribbands, and exposed to the action 
acquire greater consistence by evaporation of the air as before. These operations are 
of their more 'fluid parts. Boerhaave kept ,to be repeated till the wax is rendered per- 
butter of wax in a glass vessel open,', or fectly white, and then it is to be melted 
carelessly closed, during twenty years, into cakes, or formed into candles, 
without acquiring a more solid consistence, * Wax is composed^ according to MM. 
It may be remarked, that wax, its butter, Q^J'-^^^sac and Thenard, of 
and its oil, differ entirely from essential ' Oxygen, , 5.544 
oils and resips in all .the above mentioned Hydrogen, 12.672 ^ 
properties, and that' in all these they per- Carbon, ' 81.784 
fectly resemble sweet oils. Hence Macquer — ; ■ ' ' 
concludes, that wax resembles resins only ' 100.000 
in being an oil rendered 'Concrete by an See Cerin.* 

acid; but that it differs essentially from Wax- is employed for many purposes in 
these in the-kind of the oil, which in resins several arts. It is also used in medicine as 
19 of the nature of essential oils, while in a softening, emollient, and relaxing reme- 
wax and in other analogous oily concretions dyt but it is only used externally, mixed 
(as butter of milk, butter of cocoa, fat of with other substances, 
animals, spennaceti, and myrtle-wax) it is Weld, or Woald (reseda luteola^ 
of the nature of mild, unCtuous oils, that Linn.), is a plant cultivated in Kent, Here- 
are not aromatic, and not volatile^ and are fordsbire, and many other parts of this 
obtained from vegetables b^ expression. kingdom. The whole of the plant is used 
It seems probable, that the acidifying for dyeing yellow; though some assert, that 
principle, or oxygen, and not an actual acid, tbe seeds only afford the colouring matter, 
mav be the leading cause of the solidity, or Two sorts of weld are distinguished: the 
Vol. 11. 44 
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bastard, of wild, which g^ws naturally in mqre of the alkaline aolution is addid, the 

the fields; and the cultivated, the sulks of effect of which is to ffive the colour a gold 

which are smaller, and not so high. For cast, and to render it deeper. In this waj 

dyeing, the latter is preferred, it abound- the process is to be continued, until the 

ing more in colouring matter. The more silk has attained the desired shade; the al- 

slender the stalk, the more it is valued: kaline solution may also be added along 

When the weld is ripe, It is pulled, dried, with the second decoction of the weld, u- 

and made into bundles. In which state it is ways taking care^ that the bath is not too 

used. hot. 

The yellow commUi^icated to wool by If we wish to produce yellows with more 

weld has little permanency, if the wool be of a gold or jonquilte colour^ a quantity of 

not previously prepared by some mordant, anotta proportioned to the shade required 

For this purpose alum and tartar are used, must be added to the bath along with the 

by means of which this plant gives a very alkali. 

Sure yellow, which has the advanuge of A water-colour, called weld-yellow, is 

eing permanent. touch used by paper hanging manufactu« 

For the boiling, which is conducted in rers. This is the colouring matter of weld 

thecommon way, Hellot directs four ounces precipitated with an earthy base. The fol- 

of alum to every pottnd of wool, and only lowing is given in the Philosophical Maga- 

one ounce of tartar: man/ dyers, however, zine as a method of preparing it very fine: 

use half as much tartar as alum. Tartar — <Into a copper vessel put four pounds of 

renders the colour paler, but more lively, fine washed whiting and as much soft wa- 

For the welding, that is, for thd dyeine ter, and boil thein tog^ther^ sUrring them 

with weld, t}ie plant is boiled 4n a (i*esn ^th a deal stick, till the whole forms a 

bath, enclosing it in a bag of thin liiien, and smooth mixture: then add gradually twelve 

keeping it from rising to the top by means ounces of powdered alum, still stirring, 

of a heavy wooden Across. Some dyers boil till the eifervescence ceases, and the whole 

it till it sinks to tb,e bottom of the copper, is well . mixed. Tnto another copper pat 

and then let a cross down >upon it: others,^ any quantity of weld, with the^ roots upper- 

When it' is boiled, take it out with a^rake most, pour in soft water enough to cover 

and throw it away. every part containing seed; let it boil, but 

Hellot directs five or six pounds of weld not more than a^ quarter of an hour; take 

for every pound of cloth; but dyers seldom out the weld, and set it to drain, and pass 

use so much, contenting themselves with the whole of .the liquor through flannel, 

three or four pounds, or even much less.' To the hot mi^xture of earth and water, add 

To dye silk plain yellow, in general nb as much of this decoction as will product 

other ingredient than weld is used. The a good colour, l^eep it on the fire till it 

silk ou^t to be scoured in the proportion boils, and then pour out into a deal or 

of twenty pounds ^f soap to the hundred,, earthen vessel. The ncixt day the fiquor 

and aflerward alumed and refreshed, that nrfiy be decanted, and the colour dried on 

u, washed afler the aluming. chalk. 

A bath is prepared with two pounds df ' Welter^s Tube." See LABoaAToav. 

weld for each pound of silk, which after a * Werneeite. FoUattd Scap^lUe* 

quarter of an hour's boiling is to be passed • Wheat Flour. See Gluteh and 

through a sieve or cloth into a vat: when it Ki MOM E.* 

is of such a temperature as the hand can Wheat. Bte Bread, Gluten^ 

bear, the silk is put in, and turned till th« Starch. 

colour is become uniform: during this ope- ' • Whet-Slate. Colour greenish-gpray. 

ration the weld is boiled a second time in Massive. Feebly glimmering. Fracture 

fresh water; about half of the first bath is' slaty in the large; splintery in the small, 

taken out, and its place supplied by at fresh' Fragments tabular. Translucent on the 

decoction. This fresh bath may be used a edges. Streak grayish>white. Soft in a low 

little hotter than the former; too great a degree. Feels rather greasy. Sp. gr. 2.722. 

deg^ree of beat, however, roust be avoided, 1\ occurs in beds in primitive and transition 

that no part of the colour already fixed clay-slate. It is found at Seifersdorf near 

may be <fis8<^ved; it n to be turned as be- Freyberg. Very fine varieties are brought 

fore, and in the mean time a quantity of from Turkey, called Honestones. It is used 

the ashes of wine-lees is to be dissolved in for sharpenmg steel instruments.* . 

a part of the second decoction; the silk is Whey. The fluid part of milk which re- 

to be taken cmt of the bath, that more or mains after the curd has been separated* 

less of this solution maybe put in, accord- See I^ilk. It contains a saccharine mat* 

ing to the shade required. After it has ter, some butter, and a small portion of 

been turned a few times, a hank is wrung cheese. 

with the pin, that it may be seen whether • Whiskey. Mute JSkokel^ wfaith sec, 

the colour be suffidenUy full, and have the and DistIllatio v.* 

proper gold cast: if it s^otild not, a little W»ztb Cofpbr, Sec TvTzvAt. 
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Wbxtb, SpAfTJsjf^ and White Leab. and is so rarefi^, that it frequently overo 

See Ceruse. . . flows the vessel containing it, if this be 

Whitivo. Chalk cleared of its grosser nearly full. An intestine motion is excited 

impurities, then ground in a mill, and inade among its parts, aceompanied with a small 

up into small loaves, is sold under the name hissing noise and evident ebullition. The 

of whiting. bubbles rise to the surface, and at the same 

Wine. Chemists give the name of wine time is disengSiged a euantity of carbonic 

in general to all liquors that have become acid of such pUrity, and so subtle and dan- 

apirituous by fermentation. Thus cider, gerous,.that,it is capable pf killing instantly 

beer, hydromel or mead, and other similar men an/i animals exposed to it in a place 

liquors, are wines. ' , where the air is not renewed. The skins. 

The principles and thediy of die fermen* stones, and other grosser matters of the 

tation which produces these liquors are grapes are buoyed up by -the particles of 

essentially the same. The more general disengaged air that adhere to their surface, 

principles we have explained under the are . variously agitated, and are raised in 

article Ferxentatiov. , form of a scum or' soft and spongy crust» 

All those nutritive, vegetable, and animal that covers the Whole liquor. During the 

natters, which contain sugar ready formed, fermentation this crust is frequently raised, 

are susceptible <^ the spirituous fermenta- and broken by the air disengaged from the 

tion. Thus wine may be made of all the liquor which forces its way through it{ af- 

juices of plantSj the sap of trees, the infu* terward the crust subsides, and becomes 

elons and decoctions of farinaceous vege- entire as befoi^. . . 
tables, the milk of frugivorous animals; These effects continue while the fermen- 

and lastly, it maybe made of all ripe sue- tation is brisk, ind at last gradually cease: 

culent fruits; but all these substances are then the crust, being no longer supported, 

not equally proper to be changed into a falls in pieces to the bottom of the liquor 

good and generous Vine. ■ . At this time, if we would have a strong 

As the production of alcohol is the result and' generous wine, 41II sensible fermenta- 

of the spirituous fermentation, tl)at'Wine tion must be stopped. Thb is done by 

nay be considered as essentially the best, putting the wine into close vessels, and 

vhich contains most alcohol. But. of all carrying these into a cellar or other cool 

aubstances susceptible of the spirituous place. 

^rmentation, none is capable of being con* . After ,thfs first operation,, an interval of 

verted intb so.good wine, as the juice of repose takes, plac^, as is indicated by the 

the grapes of France, or of other countries cessation of the sensible 'effects of the spi- 

tbat are nearly in the same latitude, or in rituouS fermentation; and thus enables us 

the same temperature. The grapes of hot- to preserve a liquor no less agreeable in its 

ter countries, and even those of the south- taste, tlian useful for its revivmg and nutri- 

cm provinces of France, do indeed furnish- tive qualities wlten drank moderately, 
vines, that have a more agreeable, that is If we examine the wine produced by this 

nore of a saccharine taste; but these wines, first fermentation, we shall find, that it dif- 

though they ar6 sufficiently strong, arc not fers entirely and ^esseptially from the juice 

so spirituous as thiose of the provinces near of graphs before fermentation. Its sweet 

the middle of France: at least, from these and sacchai-ihe taste is changed into >one 

latter wines the best vinegar and brandy that is very diflTerent,' though still agreeao 

are made. As an example, therefore, of ble, and somewhat spirituous and piquant, 

spirituous fermentation in general, we shall It-has not the laxative quality of must, but 

describe the method of making wine from affects the head; and occasions, as is well 

the juice of the grapes of France. known, drunkenness. JiSstly, if it be dis- 

This juice, when newly expressed, and tilled, it yields, instead of the insipid water 

before it has begun to ferment, ia called obtained from must by distillation with the 

must, and in common language sweet wine.' beat of boiling water, a volatile, spiritu*. 

It is.turbid, has art agreeable and very sac- ous, and infiammable liquor called spirit of 

charine taste. It is very laxative; and when wine, or alcohol. This spirit is conse- 

drank too fi-eely, or by persons disposed to quently a new being, produced by the kind 

diarrhosas, it is apt to occasion tliese dis- of fermentation called the vinous or spi^ 

orders. Its consistence is soi^ewhat less rituous. See Alcohol. 
fluid than that of water, and it becomes When any liquor luidfergoes the spiritu- 

almost of a pitchy thickness when dried. ous fermentation, all its parts seem not to 

When the must is pressed from the ferment at the same time; otherwise the 

grapes, and put into a proper vessel and fermentation would probably be very quicks 

place, with a temperature between fifty-five ly completed, and the appearances would 

and sixty degrees, very sensible effects are be much more striking: hence, in a liquor 

produced in it, in a shorter 01 longer time much disposed to fermentation, this motion 

according to the nature of the liquor, and is more quick and simultaneous thap in 

the exposure of the plaoe. IttienaweUs, another liquor lesa disposed., £xperie«" 
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lias shown, that t wine, the fermentation of and ineliorate the win^, if the sensible fer- 
whichis very slow an4 tedious, is never mentation have regularly proceeded^ and 
good or very spirituous; and therefore, been stopped in due time. We know cer- 
When the weather is too cold, the fermeh- tainly, that if a sufficient time have not 
tation is usually accelerated by healings the been allowed for the iirst period of the fer- 
place in which the wine is made. A pro- mentation, the unfermented matter that 
possd has been made by a person very in- remains, Jawing in too larg« a quantity, will 
felUgent in economical affairs, to apply a then- f^^rment^in the bottles, or close Yes- 
greater than the usual heat to accelepate sels in which the wine is put^ and will oc* 
the fermentation of the wine, \n those years casion effects so much more sensible, as 
Sn which grapes have' not been sufficiently the first fermentation shall have been sooner 
ripened, and when the juice is not sum- interrupted: hence these wines are always 
ciently disposed to fermentation. . . turbid, emit bubbles, and sometimes break 

A too hasty and violent fermentation is the bottles, firom' the large quantity of air 
perhaps also hurtful, from .the dissipation disengaged during the fermentation, 
and loss of some of the spirit; but of this We have an instance of these effects iti 
We are not certain. However, we may dis- the wine of Champagne, and in others of 
tinguish in the ordinary method of making the same kind. , T;he sensible fermentation 
wines of grapes, two periods in the fer- of ^ese wines is interrupted, or rather sup- 
mentation; the first of which IWsts during pressed, that they may have tliis sparkling 
the appearance of the sensible effects above quality. ' It is well known, that these winea 
mentioned,, in which the gpreatest number make the corks fly out of the bottles; tiiat 
of fermentable particles ferment. A.ftcr tliis they sparkle and froth when they are pour^* 
first effort of feirmentation, these eHectS cd into glasses; and lastly, that they have 
sensibly diminish, and ought to be stopped, a taste much more lively and more piquant 
for reasons hereaiter to be mentioned. The than wines that do not sparkle: but this 
fermentative motign of .the liquors then sparkling quality, and* all the efi^ts de- 
ceases. The heterogeneous parts,, that were pendmg on it, are only caused by a consi- 
suspended in tlie wines by this motion, and derdble quantity of carbonic acid gas, which 
render it muddy, are separated, ^and form is disengaged during the confined fenaent- 
a sediment called the lees; after which the ation, that the wine has undei^ne in close 
wine becomes clear; but though the opera^ vessels. This air not having ah opportunity 
lion is then considered as finished, and the of escaping, and of being dissipated as fast 
fermentation apparently ceases, it does not . aa.lt is disengaged, and being interposed 
ieally^cease; and it ought to be continued betwixt all the parts of the wine, combines 
in some degree, if we would have good in some measure with them, and adheres 
wine. ^ . - / in tlie same manner as it ^oes to certain 

In this new wine a part of the |!quor prO*- mineral waters,. in which it produces near- 
bably remains, that has not.fermented, and ly the same effects. When this air is en- 
which afterward ferments, but so very slow- ti rely disengaged from these wines, they 
ly, that none of the. sensible effects^ prq- no longer sparkle, they lose their piquancy 
duced in the first fermentation are here of taste, become mild, and even almost in- 
perceived. The fermentation therefore still sipid. 

continues in the wine, during ,a longer or Such are the. qualities that wine acquires 

shorter time, although in^ an imperceptible in time, when its first fermentation has not 
manner; and this is the secohd period of continued sufficiently long. These quali- 

the spirituous fermentation, wluch may be ties are given purposely to ceitain kinds 

called the imperceptible fermentation. - We of wine, to indulge, taste or csipricfe; but 

may easily perceive, tliat the effect of this such wines are supposed to be unfit for 

imperceptible- fermentj^tion is tlie gradual daily use. Wines for daily use ought to 

increase of the quantity of alcohol. It has have undergone so completely the sensible 

also another effect no le^s ' advantageous, fermentation, tliat the succeeding fermen- 

namely,the separation of the aeid salt called tation shall be insensible, or at least exceed-, 
tartar from the wine. ' This matter is there- ingly little pei*Ceived. Wine, in which the 

fore a second sediment* that is formed in first fermentation has been too far advanced, 

the wine, and adheres to the sides of the is liable to worse inconveniences than that 
containing vessels. As the taste of tar- in which the fii'st ierraentation has been 
tar is harsh and disagreeable, it is evi- too quickly suppressed; for every fermen*. 

dent, that the wine, which by means of the table liquor is from its nature in a continual 

insensible fermentati9n has acquired more intestine motipn, more t)r less strong ac- 

alcohol, and has disengaged itself of the cording to circumstances, from the first 

greater part of its tartar, .ought to be much inSUnt of the spirituous fermentation till 

better arid more agreeable; and for. this it is completely purified: hence from the 

reason chiefly old wine is universally pre- time of the completion of the spirituoua 

ferable to new wine. fermentation, or even before, the wine be-. 

i^,^tln8en8lblefermeBtatio^ can only ripen gins to undergo the . acid or acetous fer-. 
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mentation. This acid fennentation is very acescency of wine, we may conclude, that- 
Blow and insensible, wlien the wine is in- when this aekideiit happens, it cannot by 
eluded in very close vessels, and in a cool any pood method be remedied, and that 
place; but it gradually advances, so that nothing remains to be done with sour wine 
in a certain time the wine, instead' of be- but to sell it to vinegar-makers, as all hO' 
ing improved, becomes at last sour. This nest wipe-merchants do. 
«vil cannot be remedied; because the fer^ * Aa the mutt of the grape contains a 
mentation may advance, but cannot be re- notable proportion of tartar, which our cur- 
verted, rant and gooseberry juices do not, I have 

Wine-merchants, therefore, when their been .acciust6med, for many, years, to re- 
wines become sour, can only conceal or ab-. commend in my lectures, the addition of 
«orb this acidity by certain substances, as a small portion of that salt to our tnuat, to 
by alkalis and absorbent earths. iBut these make it ferment into a more genuine wine, 
'fiubstances give to wine a dark greenish Dr. MfCulloch has lately prescribed the 
colour, and a taste which, though not acid; same addition in his popidaj: treatise on 
is somewhat disagreeable. Besides, cal- the art of making wine, 
careous earths acpelerate considerably the The following is Mr. Brande's valuable 
total destructioYi and putrefaction of the table of the quantity of spirit in different 
wine. Oxides of lead, having the property kinds of wine>- 

of forming with the acid of vinegar a salt ' Proportion of 

of an agreeable saccharine taste, which ^rit per cent 

does not alter the colour of the wine, and iy measure. 

which besides has the advantage, of stop- 1. Lissa, • - ...... 26.47 

ping fermentation and putrefaction, might Ditto, - •• - ..'- - 24.35 

be very well employed to remedy the acf- Average, 25.41 

dityof wine, if lead and all its prepara- 2. Raisin wine, - ' 36.40 

tions were not pernicious to health, as they Ditto, -' 25.77 

occasion notost terrible colics, and^ even ^ Ditto, - - - 23.20 

death, when taken internally.. We cannot Average, 25.12 

believe that any wine^merchant, knowing 3. Marsala, - - ..... 26.3 

the evil consequences of lead, should, ftir . Ditto, ........ 25.5 

the sake of gain, employ it for the purpose v , Average, 25.9 

mentioned; but if there be any such per- 4. MUdeira, - . - - - - - - - 24.42 

sons, they must be considered as the poi- Ditto, - * - - - * ^ - 23.93 

soners and murderers of the public. At Drtto (Sircial) 21.40 

Alicant, where very aweet wines are made, * Ditto, -. 19.24 

it is the practice to mix a little lime with Average^ 22.27 

the grapes before they are pressed. This, 5. Currant wine, - 20.55 

however, can only neutralize the acid al- .6. Sherry, - - -'-- -'. . 19.81 

ready existing in the grape. Ditto, •-. 19.83 

If wine contain litharge, or any other Ditto, - - -'- -- - - 18.79 

oxide of lead, it may W discovered by Ditto, 18,25 

evaporating some pints of it to dryness. Average, 19.17 

and melting the residuum in a crucible, at ' 7. Teneriffe, ------- 19-79 

the bottom of which a small button of lead 8. (;olares, - - ' 19.75 

may be foutid after the fusion: but an easier 9. Lachryma Christi, - - . - 19.70 

and more expeditious proof is by pouring 10. Constantia, white, - . - - 19.75 

into the Wine some liquid sulphuret. If 11, Ditto red, - ----- 18.92 

the precipitate occasioned by this addition 12. Lisbon, -..:.-.. 18.94 

of the sulphuret be white, or only coloured 13. Malaga, (1666) 18.94 

by the MTine,, we may know, that no lead is 14. Buccllas, ..--.-,- 18;49 

contained in it: but if the precipitate be 15. Red Madeira, 22.30 

dark coloured, brown, or blackish, we may Ditto, : - - 18.40 

conclude, that it contains lead or iron. Average, 20.35 

The only substances that cannot absorb 16. Cape Muschat, - * - - - • 18.25 

or destroy, but cover and render support- . 17. Cape Madeira, - - - . - 22.94 

able the sharpness of wine, without any .Dittos - - - -'- • -- 20.50 

inconvenience, are sugar, h6nefy, and other ^ Ditto, .-- 18.11 

saccharine alimentary matters; but they * Average, 20.51 

can succeed only when the wine is very 18. Grape wine, - - • - - - 18.11 

little acid, and when jm exceeding small 19. Calcavella, ' • - 19.20 

quantity only of these substances is sufii- Ditto, 18.10 

cient to produce the desired effect; other- Average, 18.65 

wise the wine would have a sweetish, taitt, 20. Vidonia, 19.25 

Itnd not agreeable taste. 21. Alba Flora, - ' 17.26 

Jt'rpm what is here said concerning the ^2. Malaga, - .^ - * - - • 17.26 
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Ptop^rHtnvf grows '^Id in some parts of FrAnee, a&d 

spirit per cent on the coasts of the' Baltic Sea; the wild 

itf metuure. woad, and. that which is cultivated for the 

33. White Hermitage^ 17.43 use of the dyers, appear to be the same 

24. BousiUpn* . 19.00 spjecies of plant 

Ditto 17.26 The preparation of woad for dyeing, as 

Average, 18.13 practised in France, is minutely described 

25. Clarett 17.11 by Astruc, in his Memoirs for a Natural 

Ditto 16.32 History of Languedoc— -The plant puts 

Ditto . 14.08 forth at first five or six upright leaves about 

Ditto . 12.9jL a foot long and six inches broad; when 

Average, 15.10 these hang downwards, and turn yellow, 

26. Malmsey Madmra, ..... 161.40 they are nt for gathering; five crops are 

27. Lunel, . . < . 15.52 gathered in one year. The leaves are car* 

28. Sheraasiu < < 15.5^ rted directly to a mill, much resembling the 

29. Syracuse; . . , . • . . • « 15.2d oil or tan -mills, and ground into a smooth 

30. Sauteme, . - * 14.22 paste. If this process^ were deferred for 

SI. Bur^fundy, ....... 16.60 some time, they would putrefy, and send 

Ditto . 15.22 forth an insupportable stench. The' paste 

Ditto . . . . . . . . 14.53 is laid in. heaps pressed close and smooth. 

Ditto - 11.^5 and the blackish crust, which forms on the 

Average, - 14.57 outside, reunited if it happen to' crack: if 

32. Hock, • .' 14.37 tbis were neglected, little worms wolild be 

Ditto . « . . . .... . 13.00 produced in the cracks, and the woad would 

Ditto (old in cask) >. . . . 8.86 lose part of its strength. After lying for 

Average, 12.08 fifteen days, the heaps are opened, the 

^3. Nice, . . . . . . . . . 14.63 crust rubbed and, mixed with the inside^ 

34. Barsac, ........ 13.86 and the matter vformed into oval balls» 

35. Tent '. . . . 13.30- whidi are pressed dose and solid in wood- 

36. Champagne, (still)' 13.8p en moulds. These a^ dried upon hurdles: 

Ditto (sparkling) . . . 12,80 in the sun they turn black on the outside 

Ditto (red)' . . ... 12.56 in a close place yellowish, especially if tbo 

Ditto (ditto) 11.^0 weather be rainy. The dealers in this com* 

Average, > 12.61 ihodity prefer the first, though it is said 

37. Red Hermitage, 12.32 the workmen find no considerable diffe- 

38. Yin de Grave, . ■ . ; . . • . 13.94 rence between the two. The gopd balls 

Ditto 12.80 * ate distinguished by their being weighty. 

A^rage, 13.37 of a pretty agreeable smell, and» when rub- 

391 Front! g^ac, . .. , 12.79 bed, of a violet colour within. 

40. Cote Rotie, 12.32 For the use of the dyer, these balls re« 

41. Gooseberry wine, . . . ... 111.84 quire a farther preparation; they are beaten 

42. Orange wine, — ^averag^e of six sam- with wooden* mallets, on a brick or . stone 

pies made by a London pianu- floor, into a gross powder, which is hei4>ed 

facturer, . . . . . . .11.26 up in the inlddle of the room to Uie height 

43. Tokay, ......... 9.88 of four feet, a space being left for passing: 

44. Elder wine, . 9.87 round the sides. The powder 'moistened 

45. Cyder, highest average, . . . 9.S7 with water ferments, grows hot, and throws 
IHtto, lowest ditto ...... 5.21 out i^ thick fetid . fUme. It is shovelled 

46. Perry, average of four samples, 7.26 backward and forward, and moistened ev- 

47. Mead, 7.32 ery day for twelve days; after which it is 

48. Ale (Burton) . . . . , . . . 8.88 stirred less freiquently, without watering; 
Ditto ( Edinburgh) . . . . . 6.20. and at length made into a heap foir the 
Ditto (Dbrchester) .... 5.56 dyer. - 

'Average^, 6.87 The powder thus prepared gives only 

49. Brown stout, , ...... 6.80 brownish tinctures of different shades to 

50. London Porter (average) . . 4.20 water, to jalcohol, to ammonia, and to fixed 

51. Ditto small beer, (ditto) . . . 1.28 alkaline lixivia; rubbed on paper, it com- 

52. Brandy, 53.39 municates a green stain. On diluting the 

53. Rum, ...'/..•..'. '53.68' powder with boiling water, and* after stand- 

54. Gin, . . .,.51.60 ing for some hours in a close vessel, adding 

55. Scotch Whiskey, . . . . . 54 32 about one-twentieth its w^eight of lime new- 

56. Irish ditto ........ .53.90 ly slashed, digesting in a gentle warmth, 

and stirring the whole together eveir three 

♦ WiTHERiTE. Carbonate of ba^ytes. or four hours, a new fermentation begins; 

See Heavy-Spar.* a blue froth rises to the surface, and the 

Woad, Isatis, Glastum, is a plant which liquor, though it appears itself of a reddish 
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colour* dyes woollen of a greetij which, daced by iht infusion of galls. A fslftte of 

like the green from indigo, changes in the sine throws down a black metallic powder 
air to a blue. This is one of Uie nicest - from the solution of this metal in muriatic 

processes in the art of dyeing, and does acid. Prussiate of potash throws down a 

Bot well succeed in the way of a small ex- pearl-gfray precipitate, 

periment ' Nitric acid dissolves with facility both 

* WosA|rxuM. A new metal recently the metal and its oxide, and the solution 

discovered by Lampadius in the mineral yields colourless needle-form crystals, 

called fFoodtm pyritet. This metal has a which readily dissolve in water. — Gilberfs 

bronze-yellow colour similar to that of co* Annalen der Pb^k, September 1818.* 

bait glance; and its sp. gr. is 11. 47'0. It is * Woodan Ptjlitxs. See Ores of 

malleable; ita fracture is hackly; it has the Wodanium.* 

hardness of fluor spar;, and is strongly at- * Wood (Opai.). See Opal.* 

tracted. by the magnet. .Wood (Rock). The ligniform asbestus. 

It is not tarnished by e:!^sure to the * Woo'd-sto^s. A sub-species of horn- 
atmosphere at the common temperature; stone.* 

but when heated it is converted 2n^ a black * Wood-tin. See Ores of Tin.* 

oxide. ' Wo OTi. The metal extracted from some 

The solution of this metal in acids is co- kind of iron ore in the East Indies, appa- 

lourless; pr at least has onty a slight Wine- rently of good quality^ It contains more 

jrellow tinge. Its hydrated carbonate is also carbon than steel, and less than cast iron^ 

white. The hydrate, precipitated by Caus- but ^m want of skill in the management 

tic ammcmia, is indigo-blue. is far from homogeneous. — Phil. Trans, 

Neither the jsJkaline phosphates nor, ar- * Wort* See Beer, Distillation, 

9eniates occasion any precipitate. When and Fermentation.* 

dropped i^to a saturated solution of this * Woli^ram. See Ores of Tungs- 

metal in aa acid; nor is any precipitate pro- ten.* 



* "^ANOLITE. Axinite.* earth with mt|ch heat, leaving the silex, 

X *"- Yeast. See Fermentation, and the highly oxided iron, undissolved. 

and Bread.* . Mix the two liquors, evaporate them to 

♦ Yellow Earth. Colour ochre-yel- dryness, redissolve, and filter, which will 
low. Massive. Dull. Fracture slaty or separate any sile x or oxide of iron that may 
earthy. Streak somewhat shining. Opaque, have been Jeft. A few drops of a solution 
Soils slightly. Soft Easily frangible. Ad- of carbonate of potash will separate^ any 
her^s to the tongue. Feels rather greasy, lime that may be present, and a cautious 
Sp. gray. 2.34. Before the^ blow-pipe it is addition of hydrosulpjhuret of ootash will 
converted into a black arid shinine^ enamel, throw down the oxide of manganese that 
Its constituents are, silica 92, alumina 3, may. have been left; but if too much be 
limt 3, iron 3.-^Merat-Guilht. It is found employed, it will throw down the yttria 
at Webraw'in Upper Lusatia, where it is likewise. Lastly, the ytti'ia is to be preci- 
associated with clay and clay-ironstone, pitated by pure ammonia, well washed, and 
When burnt, it is sold by the Dutch as a dried. 

pigment, under the name of English re^^ Yttria is perfectly white, when not con- 
It was used as a yellow paint by the an- taminated with oxide of manganese, from 
cients.* ' . , which it is not easily freed. Its specific 

• Yenite. Lievritel* gravity is 4.842. It has neitlier taste nor 
Yttria. This is a new earth, disco-,* smetl. It is infusible alone; but with borax 

vered in 17'94 by I*r6f. Gadolin in a. stone melts into a transparent glass, or opaque 

from Ytterby in Sweden. See Gadoli- white, if the borax were in -excess. It is 

2fXTE. insoluble in wat6r, and in caustic fixed al- 

It may be obtained most readily by fusing kalis; but it dissolves in carbonate of am- 

the gadolinite with two parts of cau^stic monia, though it requires five or six times 

potash, washing the mass with boiling wa- as much as glucine. It is soluble in most 

ter, anid filtering the liquor, which is of a of the acids. The oxalic acid, or oxalate 

fine g^reen. This liquor is to be evapora- of ammonia, fbrmis precipitates in its solu- 

ted, till no more oxide of manganese falls tions perfectly resembling the muriate of 

down from it in a black powder; afler silver. Prussiate of potash, crystallized 

which the liquid is to be saturated with and redissolved in water, throws it down 

tiitric acid. At the same time digest tiie , in white grains; phosphate of soda, in white 

sediment, that was not disisolved, in very gelatinous flakes; infusion of gaUs> in 

dilute nitric acid, which will dissolve the brown flocks. 



ZEO ZEO 

Some chemisU «re Inclined to considev 1. Many of them ar^ insoluble in vatee. 

■yttiia rather as a metallic than as an earthy 2. Precipitates are occasioned in those 

^aubstance, their reasons are its Specific gra- which dissolve, by phosphate of soda, car- 

vity, its forming coloured salts, and its pro- bo„ate of soda,, oxalate of ammonia, tar- 

perty of oxygcnizmg muriatic acid after it trate of potash, and ferrdprussiate of pot- 

has undergone a long calcination— Crtfo*^ i^g}, 

C^. Ann^^ScluTer^i Jaum.^Afmale. de 3 ,^ ^^ ^^^^^ ^^^ sweet-tasted soluble 

•^i ^4. ' •- ♦«-«*^^ «*u ..^4...:»;» sulphate of yttria, the other salts of this 

^ •When yttria is treated with potass mm ^ Jj^ r^^J,x^ thise with base of lime in 

m the same manner as the other earths^ ♦!»«;•, .M«ik;i;fr«r • 

aimiUu- results are obtained; the potassium ^^^^ »oiummy. \ c^ 

becomes potash, and th^ earth gains ap. • Yttro-Tamttalxtb. An ore of Tab?- 

pearances of metallisation, so 3iat it is talum.* 

scarcely to be doubted, says Sir H. Davy, • ITtteo-Cerite. Colours reddish 
that yttria consists of indlammable matter, and grayish-white, and violet-blue. Mas- 
metallic in its nature, combined with dxy- sive, and in crusts. Cleavage indistinct, 
gen. According to. Klaproth, 55 parts of Opaque. Yields to, the knife. Scratches 
yttria combine with 18 parts of carbonic fluor. Sp. gr. 3.447. Its constituents are, 
acid; consequently, if it be supposed that oxide of cerium 13.15, yttria 14.6, lime 
the carbonate of yttria consists of one 47.77, fluoric acid 24iAj5.^-'BerzeUu8» It 
prime proportion of earth and one of acid, has hitherto been found only at Finbo, near 
its prime equivalent will be 8.403; and that Fahlun in Sweden, imbedded in quartz^ or 
of its metallic basis probably 7.4. The incrusting pyrophysalite.* . 
salts of yttria have the following genetal 
characters.— 
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ZAFFRfi, or SAFFRE, is the residuum disappear, when therfe is formed an acute 

of cobalt, after the sulphur, arsenic, beveiment, or the pn»m is sometimes trun- 

and other volatile matters of this mineral cated 9n the edges. Lateral planes Jongi* 

havd been expelled by calcination. tudinally streaked. Shining, inclining to 

The zaflTre that is commonly sold, and pearly, dleavaj^ tVofhld. Fracture small 

which comes from Siaxony, is a mixture of grained uneven. Fragments splintery, 

oxide of cobalt with some vitrifiable earth. Translucent. Refracts double. As hard 

It is of a gray colour, as all the oxides of as apatite. Brittle. Sp. gr. 2.0 to 2.3. It 
cobalt are before vitrification. . intumesces before the blow-pipe, and forms 

• Zeolite. The name Of a very exten^ a jelly with acids. It becomes elastic by 

sive mineral ffenus, containing the follow- heating, and ■ retains this property some 

ing speciet>-l. ^Dodecahedral zeolite or time alter it has cooled. The free extre- 

leucite; 2. hexahedral zeolite or analcimej Inity of the crystal with the acumination, 

3. rhomboidal zeolite, chabasite; or chaba- shows positive^ the attached end, negative 

sie; 4. pyramidal zeolite, or cross stone; 5. electricity. Its constituents are, silica 

di-prismatic zeolite, or laumonite; 6. prisma- 56.24, alumina 29.3, lime 9.46, water 10.—- 

tic zeolite, or mesotype, divided into three VaugueUn. It occurs -in secondary trap 

sub'Species,— fibrous' zeolite, natrolite, and rocks, as in basalt, green-stone, and amyg- 

mealy zeolite; 7. prismatoidal zeolite, or daloid. It is found near the village' of Old 

stilbite, comprehending foliated zeolite, Kilpatrick, Dumbartonshire; in Ayrshire 

and radiated zeolite; 8. axifrangible zeo- and Perthshire, always in tr^p rocks; in 

lite, or apopbyllite. The following belong Iceland and the Faroe Islands, 

to this place: , * 6. Common Jibrout zeolite* Colour white. 

6. Prismatic zeolite or mesotype. Massive, in (fistinct -concretions, and in ca- 

J 1. Fibrous zcofiie, of which there are pillary crystals. Glimmering, pearly. Frag- 

two kinds; the acicular or needle zeolite, ments splintery. Faintly transluqent. Hard- 

and common fibrous zeolite. ness as before. Rather brittle. Sp. gr. 

a. Jicicular or needle zeolite, the meso- 2.16 to 2^2. Chemical characters and si- 
type of Haiiy. Colours gi*ayish, yellowish tuations as above. Its constituents are, si- 
or reddish-white. Massive, in distinct con- lica 49, alumina 27, soda 17, water 9.5. — 
cretions, and crystallized Primitive form, Shmthson. 

a prism of 91® '25'. The following are se- J 2. Mealy zeolite. Colour white, of va- 

condary fig^es.^An acicular rectangular nous shades. Massive, imitative, in a crust 

four-sided prism, very flatly acuminated or, in delicate fibrous concretions. Feebly 

w^ith four planes, set on the lateral planes; glimmering. Fracture coarse earthy, 

sometimes two of the acuminatihg planes O^a^e. The ma^s is soft, but the minute 
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p«rts »8 hard as the precedbg. Sectile. *Zxmoms. The gluten of wheat, tfett. 

Most easily frangible. Does not adhere ^d by ^cohol» is reduced to the third part 
to the tongue. Feels meagre. Sometimes " of its bulk. This diminution is owing not 

so light as nearly to float on water. It in- merely to the loss of gliadine, but likewis^ 

tumesces, and gfelatinizes as the preceding, to that of water. The residue is zimome, 

Its constituents are, silica 60, alumina 15.6, which may be obtained pure by boihng it 

lime 8, oxide of iron 1.8, loss, by exposure repeatedly in alcohol, or by digesting ft in 

to heat, 11.6. — Hinnffer, It occurs like, the repeated portions of that liquid cold, till 

others. It is found near Tantallon-castle, it no longer gives out any gliadine* Se^ 

in East liOthian, and in the islands of Skye, Gliadine. ! 

Mull, and Canna. ' Zimome thus .purified has the form of 

7. Pritmatoidal zeolite^ or sHlbite, Of this small globules, or constitutes a shapeless 

there are two &ub-species; the foliated and mass, which is hard, tough, destitute of 

radiated. ^ co!liiesion, and of an ash-white colour. Wbeti 

fl. i^d^ia/er/ zeo/i/tf, the stilbite of Haliy. washed in water, it recovers part of itf 

Colour white, of various shades. Massive, riscosity, and becomes quickly brown, 

disseminated, imitative, in distinct granu- Vhen left in contact of the air. It is spe^- 

lar concretions, and crystallized. Primi- cifically heavier than water. Its mode of 
tive form, a prism of 99* 22'. Secondary ' fermenting is no longer that of gluten; for 

forms are, a low oblique four-sided prism, when it putrefies, it exhales a fetid uri- 

variously truncated; a ,low equiangular six- nous odour. It dissolves completely in 

sided prism; and an eight-sided prism> vine^r, and in the mineral acid^ at a boil- 

from truncation of all the edges of the ing temperature. With caustic potash, it 

four-sided prism. Lateral planes trans- combines ahd forms a kind of ^oap. Whevi 

versely streaked. Shining, pearly. Cleav- put into lime-water, or into tlie solutioni 

age single.. Fracture conchoidal. Trans- of the alkaline carbonates, it becomes 

lucent. Refracts single. As hard as cal- harder, and assumes a new appearance 

careous spar. Brittle. Sp. gr. 3. to 2.2. without dissolving. When thrown upoa 

It intumesces and phosphoresces before red-hot coals,. it e;chales an odour similar 

the blow-pipe, ffut does' not form a jelly to that of burning hair or hoofs, and burns 

with aOids. Its constituents ai^, silica 52.6, with flame. 

alumiha 17.5, lime 9, water 18.5. — VauquC' Zimome is to be found in several parta 

lin. It occurs principally in secondary of vegetables. It produces various kinds 

amygdaloid, either in dxiisy cavities, or of fermentation, according;' to the nature 

in cpntemporaneous veins. It is also met of the substance with, which it comes ill 

with in primitive and transition mountains, contact.* 

Very beautiful specimens of the red foil- Zinc is a metal of a Uuish-white colour^ 

ated and radiated zeolites are found at soihewhat brighter than l^ad; of conside- 

Carbeth in Stirlingshire, and at Loch Hum- rable hardness, and so^nalleable as not to 

phrey in Dumbartonshire; ajso in the se- be broken with the hammer, though it 

Gondary ttap rocks of the Hebrides, as of cannot be much extended in this way. ' It 

Skye, Canna, and Mull; and in the north is very easily extended by the rollers of 

of Ireland. the flatting mjll. Its sp. gr. is from 6.9 to 

J 2. Radiated zeolite- Stilbite of Haliy. 7.2. In a ternperature between 210* and 
Colours yellowishrwhite and grayish-white. 300* .of F., it has so much ductility that it 
Massive, in angular pieces, in prismatic can be drawn into wire, as well as lami- 
and granular concretions, and crystallized nated; for which a patent has been obtain- 
in a rectangular four-sided prism. Various- ed by Messrs. Hobson and Sylvester of 
,ly modified by acuminations. Shining. Sheffield, llie zinc thus annealed and 
pearly. Translucent. Hardness and che- wrought retains the malleability it had w> 
mical characters as above. Brittle. Sp. quired. 

gr. 2.14. Its constituents are, silica 40.98, Wheh bro^cen by bending, its texture 

'alumina 39.09, lime 10.95, water 16.5.^ — appears as if composed of cubical grains. 

Msyer*. Its situations are as the prece- Qn account of its imperfect malleabihty, 

ding.— %/flnie«o».* it is difficult to reduce it into small pai^a 

*Zsao. The commencement of a scale by filing or hammering; but it maybe gra,- 

marked 0. Thus we say the zero of Fah- nulated, like the malleable metals, by ppuN 

renheit, which is 32* below the melting ing it, when fused, into cold water; or, if 

point ^ ice; the zero of the centigrade it be heated nearly to meldng, it is thep 

scale, which coincides with the freezing sufficiently brittle to be pulverized, 
of water. The absolute zero is the ima- It melts long before ignition, at about 

ginary point in the Scale of temperature, the 700tli degree of Fahrenheit's thermq* 

when thfc whole heat is exhausted ; the meter; and, soon after it becomes red-hot, 

term of absolute cold, or privation of ca- it burns with a dazzling white flame» of % 

loric. See Caloric* bluish or yellowish tinge, and is <«idi«c4 
Vol. 11. 45 
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with such rapidity, that it flies up in the the si^i'iriay he obtained in fine prismatic 

form of white flowers, called the Jlowert of foui'-slded crystals. The white vitriol, or 

xinCf or pfUhsophical wo«/. These are ge- copperas, usually sold, is crystallized has* 

nerated so plentifully, that the access of tily, in the same manner as loaf-sugar, 

air is soon intercepted; and the combustion which on Ihis account it resembles in ap- 

ceases, unless the matter be stirred, and a pearan]^jTit I9 slightly efflorescent The 

considerable heat kept up. The white ox- white o^ide' of ^^inc is soluble in the sul- 

ide of zinc is not volatile, but is driven up pburic acid, and forms the same 'salt as is 

merely by the force of the combustion, afforded by zinc itself 

When it is ag^in urged by a strong heat. The hydrogen gas, that is extricated > 

it becomes converted into a clear yellow from watfer by the action of sulphuric acid» 

glass. If zinc be heated in closed vesseb, carries up with it a portion of zinc, which 

it rises without decomposition. is apparently dissolved in it; but this is de- 

* The oude of zinc, according to the posited spontaneously, at least in part^ if 

experiments of MM. Gay-Lussac and Ber- not wholly, by standing. It bums with a 

zelius, consists of 100 metal -f- 24.4 oxy- brighter flame than common hydrogen, 

gen; whence the prime equivalent appears Sulphate of zinc is prepared in the large 

to be 41. Sir H. Davy makes it 4.4 from way from some varieties of the native sul- 

his own and his brothers experiments. phuret. The ore is roasted, wetted with 

When zinc is burned in chlorine, a solid water, and exp6sed to the air^ The sul- 

substance is formed of a whitish-gray co- phur attracts oxygen^ and is converted into 

lour; and semi-transparent. This is the sulphuric acid; and the metal, being at the 

only chloride of zinc, as ther^ is only one same time oxidized, combines with the 

oxide of the metal. It may likewise be acid. After some time, the sulphate is ex-' 

made by heating together zinc filings and tracted by solution in water; and the solu- 

corrosive sublimate. It is as soft as wax, tion being evaporated to dryness, the mass 

fuses at a temperature a little above 212*^, Is run into moulds. Thus the white vitriol 

and rises in the gaseous form at a heat of the shops, generally contains a small 

much below ignition. Its taste is intensely portion of iron, and sometifnes of lead, 

acrid, and it corrodes the skin. It acts Sulphurous acid dissolves zinc, and sul- 

iipon water, and dissolves in it, producing phuretted hydrqg^n is evolved. The solu- 

much heat; and its solution, decomposed tion, bv exposure to the air, depositesneedly 

by an alkali, aflTords the white hydrated crystals; which, according to Fourcroy and 

oxide of zinc. This chloride has been VauqueUn, are sulphuretted sulphite of 

.called butter of ztTtc, and muriate ^f zinc, zinc. By dissolving oxide of zinc in sul- 

From the experiments of Dr. John Davy, it phurous acid, the pure sulphite is obtained, 

consists of nearly equal weights of zinc This is soluble and crystallizable. 

and chlorine. The equivalent propQrtions Diluted nitric acid combines rapidly with 

appear to be,— zinc, and produces much heat, at the same 

Zinc4.1 +. chlorine 4.5 time that a large quantity of nitrous air 

Or Zinc 4.4+ - 4.5. ,^ flies off. The solution is very caustic, and 

Blende is the native sulphuret of zinc, affords crystals by evaporation and codling, 

The two bodies are difficult to combine which shghtly detonate upon hot coals, and 

artificially. The salts of zinc possess the leave oxide of zinc behind. This salt is 

following general characters:— deliquescent. 

1. They generally yield colourless solu- Muriatic acid acts very strongly upon 
tions with water. zinc, and disengages much hydrogen; the 

2. Ferropnissiate of potash, hydrosul- solution, when evaporated, does not afford 
phuret of potash, hydriodate of potash, crystals, but becomes gelatinous. By a 
sulphuretted hydrogen, and alkalis, occa- strong heat it is partly decomposed, a por- 
tion white precipiutes. tion of the acid being expelled, and part of 

3. Infusion of galls produces no precipi- the muriate sublimes and condenses in a 
tate.* . congeries of prisms. 

The diluted sulphuric acid dissolves Phosphoric acid dissolves zinc. The 

zinc; at the same time that the tempera- phosphate does not crystallize, but becomes 

ture of the solvent is increased, and much gelatinous, and may be fused by a strong 

hydrogen escapes; an undissolved residue heat. The concrete phosphoric acid heated 

IS left, which has been supposed to consist with zinc filings is decomposed, 

of plumbago. Proust, however, says, that Fluoric acid likewise dissolves Iftnc. 

it is a mixture of arsenic, lead, and copper. The boracic acid digested with zinc bc- 

As the combination of the sulphuric acid comes milky; and if a solution of borax be 

and the oxide proceeds, the temperature added to a solution of muriate or nitrate 

diminishes, and the sulphate of zinc, which of line, an insoluble borate of zinc is thrown 

is more soluble in hot than cold water, be- down. 

gms to separate, and disturb the transpa- A solution of carbonic acid ui water dis- 

tency of the fluid. If more water be added, solves a small quantity of sinci and more 
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xexdily its oxide. If tbe solution be expo- Zinc likewise fonns. some triple salts, 
sed to die air, a thin iridescent pellicle Thus, if the white oxide of zinc be boiled 

forms on its sur&ce. in a solution of muriate of ammonia, a con- 

Tbe acetic acid readily dissolves zinc, siderable portion is dissolved; and though 

and yields by evaporation crystals of ace- part of the oxide is again deposited as the 

tkte of zinc, forming rhomboidal or hexa- solution cools, some of it remains combined 

gonal plates. These are not altered by with the acid and alkali in the solution, and 

exposure to the air, are soluble in water, is not precipitable either by pure alkalis, 

and bum with a blue flame. or their carbonates. This triple salt does 

The succinic acid dissolves zidc with ef- not crystallize, 
fervescence, and the solution yields long, If the acidulous tartrate of potash be 

slender, foliated crystals. boiled in water with zinc filings, a triple 

Zinc 18 readily dissolved in benzoic acid, compound will be formed, which is very 

and tbe solution yields needle-shaped crys- soluble in water, but not easily crystallized. 

tals, which are soluble both in water and This, like the preceding, cannot be preci- 

in alcohol. Heat decomposes them by vo- pitated from its solution either by pure or 

latilizing their acid. carbonated alkalis. 

The oxalic acid attacks zinc with a vio- ' A triple sulphate of zinc and iron may be 

lent efifenrescence, and a white powder soon formed by mixing together the sulpha^s 

subsides, which is oxalate of zinc. If oxalic of iron and of zinc dissolved in water, or by 

acid be dropped into a solution of sulphate, dissolving iron and zinc in dilute sulphuric 

nitrate, or muriate of zinc, the same salt is acid. This salt cry9tallizes in rhomboids^ 

precipitated; it being scarcely soluble in which nearly resemble the sulphate of zhic 

water unless an excess of acid be present in figure, but are of a pale green colour. 

It contains seventy-five per cent of metal. In taste, and in degree of solubility, it dif- 

The tartaric acid likewise dissolves zinc fers little from the sulphate of zinc. It con- 

with effervescence, and forms a salt diffi- tains a much larger proportion of zinc than 

cult of solution in water. * ' of iron. 

The citric acid attacks zinc with eflTer^ A triple sulphate of zinoand cobalt, as 

Vescence, and small brilliant crystals of ci- first noticed by Link, may be obtained by 

trate of zinc are gradually deposited, which digesting zafTre in a solution of sulphate of 

are insoluble in water. Their taste Js styp- zinc. On^ evappration, large quadrilateral 

tic and metallic, and they are composed of . prisms are obtained, which effloresce on 

e^ual parts of the acid and of oxide of exposure to the air. 
zinc. Zinc is precipitated from acids by the 

The malic acid dissolves zinc, and af- soluble earths and the alkalis: the latter 

fords beautiful crystals by evaporation. redissolve the precipitate, if they be added 

Liactic acid acts upon zinc with elFer- in excess. 
Veseence, and produces a crystallizable Zinc decomposes, or alters, the neutral 

aalt. sulphates^ in the dry way. When fused 

The metallic acids likewise combine with with sulphate of potash, it converts that 

2inc. If arsenic acid be pourfed on it, an salt into a sulphuret: the zinc at the same 

efifervescence Ukes placej arsenical hydro- time being oxidized, and partly dissolved 

gen gas is emitted, and a black powder in the sulphuret. When pulverized zinc 

falls down, which is arsenic in the metallic is added to fused nitre, or projected toge- 

state, the zinc having deprived a portion of ther with that salt into a red-hot crucible, 

the arsenic, as well as the water, of its a very violent detonation takes place; inso- 

oxygen. If one part of zinc filings and much that it is necessary for the operator 

two parts of dry arsenic acid be distilled to be careful in using only small quantities, 

in a retort, a violent detonation takes place lest the burning matter should be thrown 

'when the retort becomes red, occasioned about. Thezincisoxidized,andpartofthe 

by the sudden absorption of the oxygen of oxide combines with the alkali, with which 

the acid by the zinc. The arseniate of zinc it forms a compound soluble in water, 
may be precipitated by pouring arsenic acid Zinc decomposes common salt, and also 

into the solution of acetate of zinc, or sal ammoniac, by combining ipth the mu- 

by mixing a solution of an alkaline arseni- riatic acid. The filings of zinc likewise 

ate with that of sulphate of zinc. It is a decompose alum, when boiled in a solu- 

wHite powder, insoluble in water. tion of that salt, probably by combining 

By a similar process zinc may be combi- with its excess of acid. 
ned with the molybdic acid, and with the Zinc may be combined with phosphorus, 

oxide of tungsten, the tungstic acid of by projecting small pieces of phosphorus 

some, with both of which it forms a white on the zinc melted in a crucible, the zinc 

insoluble compound; and with the chromic being covered with a little resin, to pre- 

acid, the result of which compound is vent its oxidation. Phosphuret of zinc is 

equally insoluble^ but of an opange-rcd co* white, with a shade of bluish-gray, has a 

lour. metallic lustre, and is a little malleable. 
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Wb^n zinc and pfiospboras are exposed to tervards dissolve it in mnriatic acid, and 
heat in a retbrt, a red sublimate rises, and precipitate by ammonia. The hydrate 
Kkewise a bluish sublimate, in needly crys- thrown down, when Well washed, is per- 
tals. With a metallic lustre. If zinc and fectly pure, and easily. soluble in acids. — 
phosphoric acid be heated together, with MM. Dubois and Silveira, Arm, de Chiinie, 
or without a little charcoal, needly. crystals ei de Phy», xiv. p. 110.* 
are sublimed, of a silvery-white colour. All Zirconia is a fine white powder, without 
these, according tb Pelfetier, are phosphu- taste or smell, but somewhat harsh to the 
retted oxides of znic. touch. It is insoluble in water; yet if 

Most of the metallic combinations of zinc slowly dried, it coalesces into a semi-trans- 
have been already treated of. It forms a parent yellowish mass, like gum-arabic, 
brittle compound with antimony; and its which retains one-third . its weight of wa- 
eifects on manganese, tungsten, and mo- er. It unites with all the acids. It is 
lybdena, have not yet been ascertained. insoluble in pure alkalis; but the alka- 
Zircon I A. was first discovered in the line carbonates dissolve it. Heated Wi^ 
jargon of Ceylon by Klaproth, in 1789, and the blow-pipe, it does not melt, but emits a 
It baa since been found in the Jacinth. To yellowish phosphoric light. Heated in a 
obtain it, the stone should be calcified and crucible of charcoal, bedded in charcoal 
thrownintocpld water, to render it frialble, powde^, placed in a stone crucible, and 
knd then powdered in an agate mortar.- exposed to a good forge fire for some 
Mix the powder with nine parts of pure hours, it undergoes, a pasty fusion, which 
potash,' and project the mixture by spoon- .unites its particles into a gray opaque 
fills into a red-hot crucible, taking care mass, not truly vitreous, but more resem- 
that each portion is fbsed' before another bling porcelain. In this state it is suffici- 
is added. Keep the whole in fusion, with ently hard to strike fire with steel, and 
an increased heat, for an hbur and half, scratch glasf; and is of the specific gravity 
When cold, break the crucible, separate its of 4.3. • 

contents, powder, and boil in water, to dis- * There is the same evidence for b^ev- 

aolve the alkali. Wash the insoluble part; ing that zirconla is a compound of a metal 

dissolve in muriatic acid; heat the solution, and oxygen, as that afforded by the action 

that the silex may fall down; and precipi- of potassium on the other earths. The al- 

tate the zircon by caustic fixed alkali.' Oi: kaline metal, when brought into contact 

the zircon may be precipitated by carbo- with zirconia ignited to whiteness, is, for 

nate of soda, and the carbonic a«d expel- the most part, converted into potash, and 

led by heat. dai*k particles, which, when examined by 

♦ JVIsw Procei^fir preparing pure Zirconia, a magnifying glass, appear metallic in some 

Powder the zircons very fine, mix them parts, of a chocolate-brbwh in others, are 

with two parts of pure potash, and heat fburid diffused through the potash and 

ihem red-hot in a silver crucible, for an ' the decompounded earth. 

hour. Treat the substance obtained with According to Sir H. Davy, 4.66 is the 

distilled water, potir it on a filter, and prime equivalent of zirconium on the oxy- 

wash the insoluble part well; it will be a 'gen scale, and 5;66 that of zirconia.* 

compound of zirconia, silex* potash, and - •Zoisite. A sub-species of prisma- 

. pxide of iron. Dissolve it in muriatic acid, ioidal augite, which is divided into two 

and evaporate to drvness, to separate the kinds, the common and friable. 

silex. Redissolve the muriates of zircpnia §U Common zoisite. Colour yellowish- 

and iron in water; and to separate the iir- gray. Massi\e, in granular and prismatic 

conia which adheres to the silex, wash it concretions, and crystallized in very ob- 

with weak muriatic acid, and add this to lique fbur-sided prisms, in which thie ob- 

the solution. Hlter the fluid, and preci- tuse lateral edges are often rounded, so 

pitate the zirconia and iron by purte am- that the crystals have a reed-like form. 

tnonia; wash the precipitates well, atid then Shining, or glistening and resino-pearly, 

treat the hydrates With oxalic acid, boiling Cleavage, double. Practure small grained 

them well together, that the acid may act uneven. Feebly translucent. As hard as 

on the iron, retaining it in solution, whilsft epidote. Very easily frangible. Sp. gr. 

an insoluble oxalate of zirconia is formed. 3.3. It is afiected by the blow-pipe> as epi- 

It is then to^ be filtered, and the oxalate dote. Its constituents are, silica 43, alu- 

washed, until no iron can be detected in mina 29, lime 21, oxide of iron 3.— JRajJ- 

the water that passes. The earthy oxalate roth At the Saualp in Carinthia, it is 

18, when dry, of an opaline colour. After foupd imbedded in a bed of quartz, along 

being well washed, it is to be decomposed with cyanite, garnet, and augite; or it takes 

^J?k** \^ P***^""™ crucible. the place of feldspar in a granular rock^ 

Thu9 obtained, the zirconia is perfectly composed of quartx and mica. It is found 

pure, but 1^ not affected by acids. It nvust in Glen Elg in Invernessshire, andfrn Shet- 

be reacted on by potash as before, and then ktod. ^ "^ * 

washed until the alkati is reitioved. Af- $ 2. Friable zointe. CqIov^ rcddirii-vtite, 
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which IS spotted wHIi paid peacb-blossom madrepore, llie follotdi^ zoi^bytes ySeld 

i*d. Massive, and in very ftne loosely nearly the same results: — ' 

agirregated granular concretions. Feebly Madrepora fascicUlaris, 

glimmermg^. Fracture intermediate be- Millepora cellulosa, 

tween earthy and splintery. Translucent fascialis 

on the edges. Semi-hard. Brittle. Sp. er. • truncata' 

3.3. Its constituents are, silica 44, alu- j^jg hippuris. 

inina 32, lime 20, oxide of iron 2.5 — Kiap- rr\,^ ^ n . _ , i. * « ^ i » t 

«-.#* t* r.»^....« x^w^AA^A :« «.,«.*.« ^oi!^ **^® foUowmg substances, analyzed by 

IfR.Hil.^^^irr.^,^tl». ^ ' Merat-Guillot, belong to' this class from 

»tB«delgrabenmCarmth.a. their composition, though it is difficult to 

ZooPHYTBS. Scarcely any chemical ex. what%r« the spefies of zoophytes 
periments have been published on these ,„i;:«u «,««^ «« i j t» j ^ywpujrico 
interesting subjectsi if we except the ad- vil\t ^!?„r*t J ^y'^^JP'^^f pro- 
mimble ^sseriatton by Mr. Hatchett. in ^d^ ^!f'" ^^^ S<«-5<»^n<,hh», though 
the Philosophic,! Transactions for 1800. ^L''^^T^l''-^^''^\^tf-^' 
Fwm this disslrtation, and from a few ""^»"'' ^ *=°»*^'» '^ '"'"»« phosphate:- 
experiments, of Merat-Guillot, we learn. White 
that the hard zoophytes ' are composed coral 
chiefly of three ingredients; 1* An animal Carbonate <if lime, 50 
substance of the nature of coagulated al- Animal matter, 50 
bumen, varying in consistency; sometimes — 
being gelatinous and almost liquid, at 1^ 100.0 lOOt 
others of the consistency of cartilage. 3. Wheti the madrepora polymorpha is 
3. Carbonate of lime. 3. Phosphate of steeped in weak nitric acid, its shape con- 
lime, tinues.unchanged; there remaining a tough 

In some zoophytes, the animal matter ts membranaceous substance of a white po- 

very scanty, and phosphate of lime wanting lour and opaque, filled with a transparent 

altogether; in others the animal matter k jelly. The acid solution yields a slight 

abimdant« and the eavthy salt pure carbo- precipitate of phosphate ^ of lime, when 

nate of lime; while in others the animal treated with ammonja, and carbonate of 

matter is abundant, and the hardening sak ammonia throws down a' copious precipi- 

a mixture of carbonate, of lime and phos- tate of c^bonate of lime. , It is composed, 

phate of lime; and there is a fourth class therefore, of animal substance, partly in 

almost destitute of earthy salts altogether, the state of jelly, partly in that of mem- 

Thus, ihere ai:e four classes of zoophytes; brane, and hardened by carbonate of lime, 

the first resemble porcellaneous shells; the together with a little phosphate of lime, 

second resemble mother-of-pearl shells; Flustra fttSacea, treated in the same 

the third resemble crusts; and the fourth manner, le^ a finely reticulated membrane, 

horn. which possessed the properties of coagu- 

1. When the nmdr^rq vk^inea is im- lated albumen. The solution contained a 
mersedin diluted nitric acid, it effervesces ^ little phosphate df lime, and yielded abim.. 
strongly, and is soon dissolved. -A few dance of carbonate of lime when treated 
gelatinous particles float in the aolution, with the alkaline carbonates. The ceralUna 
which is otiierWise transparent and colour- ojktntia, treated in the same manner, yield- 
less. Amnionia precipitates nothing; but ed the same constituents; with this differ- 
its carbonate throws down abundance of ence, that no phosphate of lime could be 
carbonate of lime. It is composed, th^n, detected in the fresh coralline, but the so- 
pf carbonate of lime and a Httle animal lution of burnt coralline yielded traces of 
matter. ' The ' following zoophytes yield it. The iris ochracea exhibits the same 
nearly the same results:— phenomena, and is formed of the same con- 

• Madre{iora muricata, stituents. When dissolved in weak nitric 

. ' ■ lab3rrinthica, ' acid, its colouring matter falls in the state 

Millepora cerulea, ' of a fit\e red powder, neither soluble in 

alcicomis, nitric nor muriatic acid, nor changed by 

Tubipora musica. them; whereas the tinging matter of the 

2. When the madrepora ramea is plunged tubipora musica is destroyed by these acids, 
into weak nitric acid, an effervescence is The branches of this iris are divided by a 
equally produced; but ailer all the soluble series of knots. These knots are cartila- 
part b taken up, there remains a membrane ' g^nous bodies connected together by a 
which retains completely the original shape membraneous coat. Within this coat there 
of the madrepore. The substance taken is a c6nical cavity filled with the earthy or 
up is pure Ume. Hence, this madrepore is coralline matter; so that, in' the recent state, 
composed of cai'bonat^: of lime, and a mem-r the branches of the iris are capable of con- 

branaceous substai^ce, which, as in motheP'; ' . ' — : ^ 

pf-pciirl shells, retains th^ figure of the ^MevsA^Gmliot, Ann, dc Chim,xxjxy,7h 



zoo 



ZUN 



«ideraUe notion, the kno^ wnswering the doally give out to water» and a thin brif 6ci 
purpose of joints. See Coral. inembranous substance, which posseaaea 

Mr. Hatchett analyzed many species of the pn^rties of coagulated albumen. 



sponges, but found them all similar in their 
composition. The tpongia canceHata^ oru- 
latOf infimdibuHformit, pabnata, and ofid" 
naii9, may be menUoued as specimens* 
They consist of gelatin, which they gra- 



* ZuMATxs. Combinatiims of the zumie 
acid with the salifiable bases.* 

* Zvuic Acid. See Acid (Zirxic).* 
ZuNDBasRX. Tinder ore. An ore of 

ailrer. 



APPENDIX, 



* CovTAXSZKC several Tables referred to in the body of the Work. Many important 
Tables usually placed at the end of Chemical Treatises are inserted under the particular 
articles to which they belong. Thus the Tables of the^ Mineral Acids will be found 
under Acid (Mitriatic), (Nitric), and (Sulphuric). For others, see Acid in 
general. Alcohol, Attractiok, Caloric, Climate, Coal-gas, Combustiov, 
BquivAX-BNTS, Elsotjucitt, Gas, Hydromktbb, LzgATi Mbtal, Raiv, Salt, 
Watbr (Mineral^, Wihe,*&c. &c. 

I.— Dr. Wblkuim^i Mtmgrieai Taih of Chemical Equivalents. 

tir. Wolla8ton*8 numbers represent the weiriits of the atoms of bodies, oxygen bein|^ 

called ten. 



1. Rydrogea • « «. « 1.33 

d. Oxygen . * . . la.OO 

3. Water . - - . - 11.32 

4. Carbon . * . . 7«54 

5. Carbonic acid (30 oxygen) 77M 

6. Sulphur .... 30.00 

7. Sulphuric acid (30 oxygen) - S.0.00 

8. Phosphorus ... - 17.40 

9. Phosphoric acid (30 oxygen) 3740 

10. Azote or Nitrogen - - 17.54 

11. Nitric acid (50 oxygen) - 67.54 
13. Muriatic acid, dry - * 34.10 

13. Oxymuriaticaoid ( 10 oxyfan) , . 44.10 

14. Chlorine 44.10 + 1.32 hydro. 

gen = muriatic acid ga| 45.42 

15. Oxalic acid - - • - r 47.0 

16. Aiamonia -. - - - 515 

17. Soda .... - 39.1 

18. Sodium (above — 10 oxygen) 29.1 

19. Potash - - - - - 59.1 

20. Potassium (above — 10 oxygen) . 49.1 

21. Magnesia - • - • 24 6 

22. Lime - - - - - 35.46 

23. Calcium (abo^e — 10 oxygen) 25.46 

24. Strontiles ... - 69.00 
25.Barytes .... 97.00 
26. Iron - - - - • 34.50 

Black oxide (10 oxygen) - 44.50 

Red oxide ( 15 oxygen) • 49.50 

2r. Copper . - - • 40.00 

Black oxide (10 oxygen) • 50.00 

28. SUne , . - . . 41.00 
Oxide (10 oxygen) - ^ 51.00 

29. Mercury r ^ • - 125.50 
Red oxide (10 oxygen) • 135.50 



Black oxide (125.5 mercury) 261.00 

30. Lead 129.50 

Litharge (10 oxygen) - - 139.50 

31. Silver , 135.00 

Oxide (10 oxygen) - - 145.00 

32. Sub-carbonate of ammonia - 49.00 
Bi-cart}onate {^7.^ carbonic acid) 76.50 

^. Sub*carbonate of soda - • 66.60 
Bicarbonate (27.5 C. A. + 11.3 
water) - - - . - 105.50 

34. Sub carbonate of potash . - 86.00 
Bi-carbonate (27.5 C. A. + 11.3 



water) 

35. Carbonate of lime 

36. . barytes 
37. lead 



125.50 

63.00 

124.50 

167.00 

50.00 



38. Sulphuric acid dry 

39. Do. sp. gr. 1.850 (50 -f. 11.3 

water) . - . - 61.30 

40. Sulphate of soda (10 water = 

113.2) - - - . 202.30 

41. Sulphate of potash . • 109.10 

42. Sulphate of magnesia dry • 74.60 
Do. crystallized (7 water =s 

79.3) .... 153.90 

43. Sulphate of lime dry - - 85.50 
Crystallized (2 water = 22.64) 108.10 

44. Sulphate of strontites - - 119.00 

45. _— _ barytes - - 147.00 
46. 1 copper (1 acid + 1 

oxide + 5 water) 156.60 

47. -. iron (7 water) 173.80 

48. zinc (do.) - • 180.20 

49. lead - . , 1^.50 

50. Nitric acid dry - ^ . 67.54 



Nitric ftcid, sp. gr, 1.50 (2 water 
= 22.64) .... 90.20 

51. Nitrate of soda - 

52. — — potash - 

53. II lime - ' 

54. , barytes 

55. ■ lead - ' - 



56. Muriate of ammonia 

57* ' soda - 

58. — ^— — potash - 



10&60 
126.60 
103.00 
164.50 
207.00 
66.90 
73.20 
93.20 



Ozymuriateof do. (60 ozygea) 153.30 



59. Muriate of lime ^ • • 169.60 

60 barytes" - ' - 131.00 

61 lead - - - 173.60 

62. silver - - . - 179.10 

63. mercury - - 170.10 

64. Siib-muriate of do. (1 acid + 1 

oxygen 4- 2 mercury) 296.10 

65. Phosphate of lead - - 176.90 

66. Oxalate of lead - - - 186.50 

67. Bin-ozalate of potash - - 153.00 



• TABLES exhibiting a collective View of all the Frigorific Mixtures 
contained in Mr* Walker's Publication, 1808. 

U.'^TABLEt emulating of Frigmfie Mxtvre^i hgfvmg the Ftrptr rf generaiang^ ♦r cre^ 
iamg Goidf without the aid of Icg^ avffieietU for all ut^l and FhUooophicQl purp^oeg, 
in any part of the World, at any Seaoon, 

FRIGORIFib MIXTURES WITHOUT ICE. 



MIXTURES. 



Thermometer oinko. 



^^ 



Deg, of cold 
produced. 



Muriate of ammonia 
Nitrate of potash 
Water 



5 parts 
5 
16 



Prom + 50^ to + 10* 



■I' ' ■ 



From 



40^ 



Muriate of ammonia 
Nitrate of potash 
Sulphate of soda 
Water 



5 parts 
5 
8 
.16 



Nitrate of ammonia 
Water 



•— *■ 



I 

-f. 50** to + 4*^ 



1 



1 part 
1 



Nitrate of ammonia 
Carbonate of soda 
Water 



Ipart 

1 

1 



From + 50° to *- 7* 



Sulphate of soda 
Diluted nitric acid 



3 parts 
2 



From 4. 50*> to — 3** I 



Sulphate of soda 
Muriate of ammonia 
Nitrate of potash 
Diluted nitric acid 



6 parts 

4 

2' 

4 



From + 50* to— 10* 



46 



From + 50** to + 4® . 46 



57 



53 



60 



Sulphate of soda 
Nitrate of ammonia 
Diluted nitric acid 



6part9 
5 

4 



From + 50*^ to— 14^ 



Phosphate of soda 
Diluted nitric acid 



9 parts 
4 



From 4- 50** to — 12* 



64 



63 



Phosphate of soda 
Nitrate of ammonia 
Diluted nitric acid 



9 parts 
6 
4 . 



From + 50'to — 21^ 



Sulphate of soda 
Muriatic acid 



8 parts 
5 



From 4- 50** to 0* 



Sulphate of soda ' 
Diluted sulphuric acid 



5 parts 
4 



From + 50** to + 3* 



71 



50 



47 



^ B«"— ^If the materials are mixed at a warmer temperature, than that expressed in 
the Table, the effect will be proporUonably greater; thus, if the most powerful of these 
mixtures be made, when the air is -f- 85% it will sink the thermometer to -f 2*. 



in. — TJiSLE cmtUHng t/Frigwific Jifixtures, connoted of Ice, vith chemical Wt^ ^Aciik. 
V Frigocffie BiixtorM with Ice. 



MIXTURES. 



Thermometer nnkt. 



Deg- of cold 
ffpduced. 



SnoWf OP pounded ice 
Muriate of soda - 



Snow, or pounded ice 
Muriate of soda • 
Muriate of ammonia 



Snow, or pounded ice 
Muriate of soda • 
Muriate of ammonia 
Nitrate of potash 



Snow, or pounded ice 
Muriate* of soda • 
Nitrate of ammonia 



Snow - - - 
Diluted sulphuric acid 



2 parts 
1 



5 parts 

2 

1 



24 parts 
10 

5 

S 



to 



12 parts 
5 
5 









to — 12^ 



to^m 



to — 2S* 



1^^"^* I From + 32^0 ^23? 



S3 



Snow - 
Muriatic acid 



8 parts 
5 



I From -4- 32** to — 27® 



59 



Snow - 

Diluted nitric acid 



7 parts 

4 



From 4- 32*> to — 30* I 



63 



Snam - 
Muriate of lime 



4 parts 
5 



From + 32** to — 40* 



?? 



Snow - - -. 
Cry St. muriate of lime 



2 parts 
3 



FrOTii+32*'to — ^* 



62 



Snow 
Potash 



3 parts 
4 



From 4- 32* to — 51' 



83 



N. B.^The rniton for th^ominjons in the lut eolaran (if thit TaUet it, tt^e theriHaroetpr sinking in thme nAi 
tures to tite degree mentiooed in the preceding column, and oev^ lower ^ whatever maf be the tempeimtiiKe i 
the matfrialt at mixing. 

lY. -^TJJBLE consioHng of FHgorific Mixtures felectedfrom the foregoing TMeo^trnd 
combined so as to increase or extend Cold to the extremest ^greee, 

CbmlniuithMM ef Frigorifie Mixtare*. 



|| «i ' 



MIXTURES. 



Thermometer sinks. 



Deg. of cold 
produced. 



Pliosphate of soda 
Nitrate of ammonia 
Diluted nitric acid 



5 parts 
3 

4 



From 0° to — 34** 



34 



Phosphate of soda 
Nitrate of ammonia 
Diluted mixed acids 



3parta 
2 

4 



From — 34* to — 50* 



10 



Snow - , - 
Diluted nitric acid 



3parts 

2 



From 0*» to — 46** 



46 



Snow - - - 
Diluted sulphuric acid 
Diluted nitric acid 



8 parts 

3 

3 



Prom — 10® to — 56** 



46 



Snow - - - 
Diluted sulphuric acid 



1 part 
1 



From — 20** to — 60? 



40 



Snow r 
Muriate of lime 



3 parts 

4 



Snow - 
Muriate of lime 



3 parts 
4 



From -H 20** to — 48* 



68 



From -f. 10« to — 54* 



64 



Snow • - - 
Muriate of lime - 



2 parts 
3 



From — J5*» to — 68* 



53 



Snow' - - - 
Cryst. muriate of lime 



1 part 

2 



From 0*» to — 66** 



66 



Snow - 

Cryst. muriate of Bme 

Snow - - r 



1 part 
3 



From — 40*» to — 73? 



33 



Dilated sulphuric acid 



8 parts 
10 



From — 68<> to — 91*> 



33 



N. B.— The materiak in the fint eolnm^ are to he cooled, pBeriouiIy to mixing^ to the tempeiatpre require^ 
hy mhctuTcs taken from cither of the preceding tables.* 
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V— Twf JIZJB rf CMpucitieB of diferent Subatanceafir ColoHc, 

In this Table, the authorities are marked by the initiala of the reipecUve authors' 
names. C. Crawford: K. Kirwan: Ir. Irvine: G. Gadolin: U Lavoisier: W. Wilcke: 
M.Meyer. 



1. Hydrogen gas < 

2. Oxygen gas 

3. Atmospheric air 



6A8X8. 

21.4000 C. 4. Aqueoas vapour 
47490 •— 5. Carbonic acid gas 
1.7900 — 6. Nitrogen gas 



1.5500 C 

1.6454 -* 

.7936 — 



7. Solution of carbonate of 

ammonia^ 

8. Solution of brown sugar 

9. Alcohol (15.44) - 

10. Arterial blood 

11. Water - . - 

12. Cow's milk 

13. Sulpburet of ammonia 

14. Solution of muriate of so- 

da, 1 in 10 of water 

15. Alcohol (9.44) 

16. Sulphuric acid, diluted 

with 10 of water, 

17. Solution of muriate of so- 

da, in 6.4 of water 

18. Venous blood 

19. Sulphuric acid, with 5 

parts of water 

^. Solution of muriate of so- 
da, in 5 of water - - 

21. Nitric acid (39) 

92. Solution of sulphate of 
magnesia, in 2 of water 

23. Solution of muriate of so* 
da in 8 of yrater - , 

^4. Solution of nvuriate of so- 
da in 3.33 of water 

^5. Solution of nitrate of pot- 
ash in 8 of water 

26. Solution of muriate of so- 

da in 2.8 of water - 

27. Solution of muriate of 

ammonia in 1.^ pf water 

28. Solution of muriate of so- 

da saturated, or in 2.69 
of water - 

29. Solution of supertartrate of 

potash in 237.5 of water 

30. Solution of carbonate of 

potash ... 

31. Colourless sulphuric acid 

(51.55,56,57) 

32. Sulphuric acid, with 2 

parts of water • 



.7340 & 



LIQUIDS. 

33. Solution of sulphate of 
1.8510 K. iron in 2.5 of water 

1.0860 — 34. Solution of sulphate of 
1.0^ — soda in 2.9 of water - 

1.0300 C. 35. Olive oil . . - 

36. Water of ammonia, sp. 
gr. 0.997 - 

37. Muriatic acid, sp. gr. 1.122 

38. Sulphuric acid, 4 parts 
with 5 of water 

39. Nitric acid, sp! gr. 1.39895 

40. Solution of alum in 4.45 
of water - . - 

41. Mixture of nitric acid with 
lime, 9^ to 1 

42. Sulphuric acid, with an 
equal weight of Water 

43. Sulphuric acid, 4 parts 
with 3 of Water 

44. Alcohol (9.15) .- 

45. Nitrous acid, sp. gr. 1.354 

46. Linseed oil 

47. Spermaceti oil (53) 

48. Sulphuric acid, with ^ oi 
water - - 

49. Oil of turpentine (52) 
.8200 6. 50. Sulphuric acid, with i of 

water - - - 

.8107 L. 51. Sulphuric acid (31.55,56,i^7) .4290 

52. Oil of turpentine (49) 
.8020 G. 53. Spermaceti oil <47) 

54. Red wine vinegar 
.7980 K. 55, Sulphuric acid, concentra- 
ted and colourless (31 ) 
56, Sulphuric acid, sp. gr. . 

1.87058 - - 
57' Sulphuric acid (31.iS»l) 

58. Spermaceti melted 

59. Quicksilver, sp. gr. 13.30 

60. Quicksilver 

61. 

62. M l 



1.0000 
.9999 
.9940 


C. 
K. 


.9360 
.9300 


G. 
Ir. 


.9250 


G. 


.9050 
.8928 


G. 

c. 


.8760 


G. 


.8680 
.8440 


G. 

K. 


.8440 


— 


.8320 


... 



.7930 G. 
.7650 K. 



.7590 — 
,7580 — 



.7280 
.7100 


— 


.7080 
.6800 


K. 


.6631 
.6613 


L. 


.6490 


M. 


.6189 


li. 


.6050 


G. 


.6031 
.6021 
.5760 
.5280 
.5000 


L. 

c. 

K. 
C. 


.5000 
.4720 


G. 
K. 


.4420 
.4290 
.4000 
.3990 
.3870 


G. 

c. 

Ir. 
K. 


.3390 


G. 


.3345 
.3330 
.3200 
.0330 
.0290 
.0290 
.0280 


L. 
Ir. 

K. 

L. 

W. 

Ir, 



.7490 G. 



63. Ice • • • 
64. — 

65. Ox hide ^th the hair 

66. Sheep's hing^ 

67. Beef of an ox 



SOLIDS. 

.9000 K: 68. Scotch fir wood 

.8000 Ir. 69. lime tree wood 

.7870 C. 70. Spruce fir wood 

.7690 -. 71. Pitch pine wood 

.7400 — 72. Apple tree wood 



.6500 M. 

.2600 ^ 

.6000 ^ 

.5800 — 

.5700 — 



in 
9 



73. Alder Wood ' - 

74. Seasile-leaTed oak 

75. Ash wood - 

76. Pear tree wood - 

77. Bice 

78. Horse-beans 

79. Bust of the pine treei 

80. Pease • - 

81. Beech 

83. Hornbean wood 
8S. Birch wood 

84. Wheat - - 

85. Blm 

86. White wax 
^. Pedunculated oak wood 

88. Prune tree 

89. Bbony wood 

90. QaickBroe, ^th water, 

the proportion of 16 to 
91: Barley 

92. Oats 

93. Charcoal of birch wood (99) 

94. Carbonate of ma^esia 

95. Prussian blue 

96. Quicklime saturated with 

water and dried 

97. Pit coal 

98. Artificial gypsum 

99. Charcoal (93) - 

100. Chalk (108) 

101. Rust of iron 

102. White cUy 

103. White oMde of antimony 

washed - - ' 

104. Oxide of copper 

105. Quicklime (107) 

106. Muriate of soda in crystals 

107. QuickUme (105) 

108. Chalk (100) 

109. Crown glass, 

110. Agate, sp. gr. 2.648 - 

111. Bartben ware 

112. Crystal glass without lead 

113. Cinders 

114. Sulphur . - 

1 15. Ashes of cinders 

116. White glass, sp. gr. 2.386 

117. White clay burnt 

118. Black lead 



M. 



C. 



.5300 
.5100 
.5100 
.5000 
.5060 
.5020 
.5000 
.4920 
.4900 
.4800 
.4800 
.4770 
.4700 
.4500 
.4500 
.4400 
.4300 

.4391 
.4210 
.4160 
.3950 
.3790 — 
.3300 — 



M. 



C. 
M. 
G. 
M. 



L. 
C. 

6. 



119. 
120. 



21. 
22. 
23. 

24. 

25. 
26. 
27. 
28. 
29. 

30. 

31. 
32. 
33. 
34. 
35. 
36. 
37. 

3a 

39. 



.2800 
.2777 
.2640 
.2631 
.2564 
.2500 
.2410 

.2272 
.227.2 
.2239 
.2260 
.2168 
.2070 
.2000 
.1950 
.1950 
.1929 
.1923 
.1890 
.1855 
.1870 
.1850 
.1830 



G. 140. 
C. 
G. . 
C. 

— 141. 



G. 

C. 



G. 

G. 
It. 
W. 
K. 
L. 
C. 
It. 
C. 
W. 
G. 



142. 
143. 
144. 
145. 
146. 
147. 
148. 
149. 
150. 
151. 
152. 
153. 
154. 
155. 
156. 
157. 
158. 



Sulphur 

Oxide of antimony, nearly* 

free of air "" . ' 
Rust of iron, ditto ditto . 
Ashes of elm wood 
Iron (125.127, 12ai32) 
Oxide of zinc, nearly freed 

from air - , - 

White cast iron 
White oxide of arsenic 
Iron (123.132) 
Iron, sp. gr. 7876 
Cast iron abounding in 

plumbago 
Hardened steel 
Steel softened by fire 
Soft bar iron, sp. gr. 7.724 
Brass, sp. gr. 8.356 (135) 
Copper, sp. gr. 8.785 (136) 
Brass (133) 

Copper (133) - - 
Sheet iron 

Zinc, sp. gr. 7154 (143) 
White oxide of tin, nearly 

free of air 
Cast pure copper, heated 

between charcoal, and 

cooled slowly, sp. gr 

7.907 - - 

Hammered copper, sp. gr. 

9150 
Oxide of tin 
Zinc (198) 
Ashes of charcoal 
Sublimated arsenic 
Silver, sp. gr. 10.001 
Tin (152) - 
Yellow oxide of lead. 
White lead 
Antimony 

Antimony, sp. g^. 6.107 
Tin, sp. gr. 7.380 (147) 
Red oxide of lead 
Gold, sp. g^. 19.04 
Vitrified oxide of lead 
Bismuth, sp. gr. 9.861 
Lead, sp.gr. 11.45 



.1830 K. 

.1666 C. 

.1666 — 

.1402 — 

.1450 Ir. 

.1369 C. 

.1320 G. 

vl260 — 

.1269 C. 

.1260 W. 

.1240 O. 

.1230 — 

.1200 — 

.1190 — 

.1160 W. 

.1140 W. 

.1123 C. 

.1111 — 

.1099 L. 

.1020 W. 

.990 C. 



.* .990 


G. 


.970 


G. 


.960 


K. 


.943 


C. 


.909 


.» 


.840 


G. 


.820 


W. 


.704 


c. 


.680 


^^ 


.670 


G. 


.645 


-« 


.630 


W. 


.600 


.« 


.590 


G. 


.500 


W. 


.590 


G. 


• .430 


W. 


.420 


.. 


.352 


C. 



* The above capacities of the gases are all erroneous; and those of the other bedies 
axe probably mpre or less incorrect See Ca lo r x c* 



irABLE \i.r^C9rTe8p9ndeHce of the 
rf CeUiuM, or the Centigrade 



tssr. 



ThermofHttero of Fah^enheU and RwumuTf and that 
Thermometer of the modem French Chemioto. 



Basted. 



i 



212 
211 
210 
209 
208 
20 

205 
204 
203 
202 
201 
200 
199 
198 
197 
196 
195 
194 
19S 
192 
191 
190 
189 
188 
187 
186 
185 
184 
183 
182 
181 
180 
179 
178 
17f 
176 
175 
174 
173 
172 
171 
170 
169 
168 
167 
166 
165 
164 
163 
162 
161 
160 
159 
158 
157 
156 
155 
154 
153 
152 
151 
150 
149 






80 

79.5 

79.1 

7a6 

78J2 

777 

77.3 

76.8 

76.4 

76 

75.5 

75.1 

74.6 

74.2 

73.7 

O.J 

72.8 

72.4 

72 

71.5 

71.1 

70.6 

70.2 

69.7 

69.3 

68.8 

68.4 

68 

67.5 

67.1 

66.6 

66.2 

65.7 

65.3 

64.8 

64.4 

64 

63.5 

63.1 

62.6 

62.2 

61.7 

61.3 

60.8 

60.4 

60 

59.5 

59.1 

58.6 

58.2 

57.7 

57i3 

56.8 

56.4 

56 

S5.5 

55.1 

54.6 

54.2 

53.7 

53.3 

52.8 

52.4 

52 



CeU. 



100 
99 4 
98.8 
98.3 
97.7 
97.2 
96.6 
96.1 
95.5 
95 
94.4 
93.8 
93.3 
92.7 

'92.2 
91.6 
91.1 
90.5 
90 
89.4 
88.8 
88.3 
87.7 
87.2 
86.6 
86.2 
85.5 
85 
844 
838 
83.3 
82.7 
82.2 
81.6 
81.1 
80.5 
80 
79.4 
78.8 
78.3 
77.7 
77.2 
76.6 
76.1 
75-5 
75 
74.4 
73.8 
73v3 
72.7 
72.2 
71.6 
71.1 
705 
70 
69.4 
68.8 
68.3 
67.7 
67.2 
66.6 
66.1 
65.5 
65 






Fahr. 



48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

\S 

17 

16 

15 

14 

13 

12 

11 

10 

09 

08 

07 

06 

05 

04 

03 

02 

01 

00 

99 

98 

97 

96 

95 

94 

93 

92 

91 

90 

89 

88 

87 

86 



Reaiim. 

51.5 
51.1 
50.6 
50.2 
49.7 
49.3 
48.8 
48.4 
46 
47.5 
41.1 
46.6 
46.2 
45.7 
45.3 
44.8 
44.4 
44 
43.5 
43.1 
42.6 
42.2 
41.7 
41.3 
40.8 
40.4 
40 
39.5 
39.1 
38.6 
38.2 
37.7 
37.3 
36.8 
36.4 
36 
35.5 
35.1 
34.6 
34.2 
S3.7 
33.3 
32.8 
32.4 
32 
31.5 
31.1 
30.6 
30.2 
29.7 
29.3 
28.8 
28.4 
.28.0 
27.5 

27.1 
26.6 

26.2 

25.7 

25.^' 

24.8 

24.4 

24 



>-* 1 ir iwur >i 



Celii. 


Fahr. 
85 


64.4 


63.8 


84 


63.3 


83 


62.7 


82 


62.2 


8t 


61.6 


80 


6L1 


79 


60.5 


78 


60 


77 


59.4 


76 


5a8 


75 


58.3 


74 


57Jr 


73 


57.2 


72 


56.6 


71 


56.1 


70 


55.5 


69 


55 


68 


54.4 


67 


53.8 


66 


53.3 


65 


52.7 


64 


52.2 


63 


51.6 


62 


51.1 


61 


50.5 


60 


50 


59 


49.4 


58 


48.8 


57 


48.3 


56 


47.7 


55 


47.2 


54 


46.6 


53 


46.1 


52 


45.5 


51 


45 


50 


44.4 


49 


43.8 


48 


43.3 


47 


42.7 


46 


42.2 


45 


41.6 


44' 


41.1 


43 


40.5 


42 


40 


41 


39.4 


40 


3a8 


39 


38.3 


38 


37.7 


S7 


37.2 


36 


36.6 


35 


36.1 


34 


35.5 


33 


35 


32 


■34.4 


31 


33.8 


30 


33.3 


29 


32.7 


28 


32.2 


27 


31.6 


26 


31.1 


25 


30.5 


24 


30 


23 



23.5 

23.1 

22.6 

22.2 

217 

21.3 

2O.8 

20.4 

20 

19.5 

19.1 

18.6 

18.2 

17.7 

17.3 

16.8 

16.4 

16 

15.5 

i5.1 

14.fr 

14.2 

13.7 

13.3 

12.8 

12.4 

12 

11.5 

11.1 

10:6 

ia2 

9.7 
9;3 

a8 
a4 

8 

7.5 

7.1 

6.6 

6.2 

5.7 

5.3 

4.8 

4.4 

4 

3.5 

3.1 

Z6 

2.2 

1.7 

1.3 

0.8 

0.4 



0.4 

0.8 

1.3 

1.7 
2.2 
2.6 
3.1 
3.5 
4 



Cd& « ma. 



nil II limit ii> 



29.4 

2a8 

28.3 

27.7 

27.2 

26.6 

26.1 

25.5 

25 

24.4 

23.8 

23.3 

22.7 

52.2 

2i.6 

21.1 

2O.5 

20 

19.4 

ia8 
ia3 

17.7 

17.2 

16.6 

16.1 

15.5 

15 

14.4 

13.8 

13.3 

12.7 

12.2 

11.6 

Il.l 

10.5 

10 

9.4 

8.8 

8.3 

7.7 

7-2 

6.6 

6.1 

5.5 

5 

4;4 

3.a 

3.3 

2.7 

2.2 

1.6 

1.1 

0.5 



0.5 

1.1 

1.6 

2.2 

2.7 

3.3 

3.8 

4.4 

5 



2? 
Si 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10- 

9 
8 

7 
6 
5 
4 
3 
2 
1 

1 
2 

n 
O 

4 
5 
6 
7 
8 
9 
lO 

U 
12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

37 
38 
39 
40 



4.4 
4.6 
5.3 
5.7 
6.2 
6.6 
•7.1 
7.5 
8 
M 

a8 
9.3 
9.7 
10.2 
10.6 
11.1 
11.5 
12 
12.4 
12.8 

13.3 

13.7 

14.2 

14.6 

15.1 

15.5 

16 

16.4 

16.8 

17.3 

17.7 

ia2 
18.6 

19.1 

19.5 

20 

20.4 

20.8 

21.3 

21.7 

22.2 

22.6 

23.1 

23.5 

24 

24.4 

24.8 

25.3 

25.7 

26.2 

26.6 

27.1 

^7.5 

28 

28.4 

28.8 

29.3 

29.7 

30.2 

30.6 

31.1 

31.5 

32 



5.5 

6.1 

6.6 

7.2 

7.7 

8.3 

8.8 

9.4 

10 

10.5 

Il.l 

1I.6 

12.2 

12.7 

13.3 

13.8 

X4.4 

15 

15.5 

16.1 

16.6 

17.2 

17.7 

ia3 
las 
19.4 

20 

20.5 

21.1 

21.6 

22.2 

22.7 

23.3 

23.8 

24.4 

25 

25,5 

26.1 

26.6 

27.2 

27.7 

2a3 

2a8 

29.* 

30.5 

31.1 

31.6 

32.2 

32.7 

33.3 

338 

34.4 

35 

35.5 

36.1 

36.6 

37.2 

37.7 

38.3 

3a8 

29.4 

40 



.**■ 



riWk 



wmtk. 



* TABLE VIL-*0/ the KkuHc Farce of the Vapour of Water in mehee of Mercury^ 

by Dr. Ure. 



Temp, 

24*» 


wvteti* 
0.170 


Temp. 
115** 


Fone. 


Temp* 

195** 


Force. 


Temp* 

242** 


Fwcei 


Temp. 

27^ 


Force. 


Temp. 


Foree. 


2.820 


21.100 


53.600 


86.300 


295.6** 


130.400 


32 


0.200 


120 


3.300 


200 


23.600 


245 


56.340 


271.2 


88.000 


295 


129.000 


40 


0.250 


125 


3.830 


205 


25.900 


245.8 57.100 1 


273.7 


91.200 


297.1 


133.900 


50 


0.360 


130 


4.366 


210 


28.880 


248.5*60.400 


275 


93.480 


298.8 


137.400 


$5 


0.416 


135 


5.070 


212 


30.000 


250 


61.900 


275.7 


94.600 


300 


139.700 


60 


0.516 


140 


5.770 


216.6 


33.400 


251.6 


63.500 


277.9 


97.800 


300.6 


140.900 


65 


0.630 


US 


6.600 


220 


35.540 


254;5 


66.700 


279.5 


101.600 


302 


144.300 


70 


0.726 


150 


7.530 


221.6 


36.700 


255 


67.250 


280 101.900 


303.8 


147.700 


75 


0.860 


155 


8500 


225' 


39.110 


257.5 


69.800 


281 .8, 104.400 


305 


150.560 


80 


1.010 


160 


9.600 


226.3 


40.100 


260 


72.300 


283.8 


107.700 


306.8 


154.400 


a5 


1.170 


165 


10.800 


230 


43.100 


260.4 


72.800 


285.2 


112.200 


308 


157.700 


90 


1.360 


170 


12.050 


230.5 


43.500 


262.8 


75.900 


287.2 


114.800 


310 


161.300 


95 


1.640 


175 


13.550 


234.5 


46.800 


264.9 


77.900 


289 


118.200 


311.4 


164.800 


100 


1.860 


180 


15.160 


235 


47.220 


265 


78.040 


290 


120.150 


312 


167.000 


105 


2.100 


185 


16.900 


238.5 


50.300 


267 


81.900 


292.3 


123.100 


Another exper. 


110 


2.456 


190 


19.000 


240 [51.700 


269 


84.900 


294 


1126.700 


312** |165.5 



• TABLE Vlll.— 0/ the Elastic, Forces of the Vapouri of Alcohol, Ether, Oil of Turpen- 
tine, and Petroleum, or JSTaphiha, by Dr. Ure. 



Ether, 




34** 
44 
54 
64 
74 
84 
94 
104 



Force of 
Vapoitr, 



6.20 
8.10 
1P.30 
i3.00 
16.10 
20.00 
24.70 
30.00 



Akoh, 9p.^r, 0.813. 



Temp. 



2d. Ether, 



105'* 


30.00 


110 


32.54 


115 


35.90 


120 


39.47 


125^ 


43.24 


130 


47.14 


135 


51.90 


140 


56.90 


145 


62.10 


150 


67.60 


155 


73.60 


160 


,80.30 


165 


86.40 


170 


9280 


175 


99.10 


180 


108.30 


185 


11610 


190 


124.80 


195 


133.70 


200 


142.80 


205 


151.30 


210 


166.00 



■fcirrn? 



32* 

40 

45 

50 

55 

60 

65 

70 

75 

80 

815 

90 

95 
100 
105 
110 
115 
120 
125 
130 
135- 
140 
145 
150 
155 
160 
165 
170 
173, 
178.3 
180 
182.3 
185.3 
190 



Force of 
VapoUf: 



0.40 

0.56 

0.70 

0.86 

1.00 

1.23 

1.49 

1.76 

2.10 

2.45 

2.93 

3.40 

3.90 

4.50 

5.20 

6.00 

7.10 

8.10 

9.25 

10.60 

12.15 

13.90 

15.95 

18.00 

20.30 

22.60 

25,40 

28.30 

30.00 

33.50 

34.73 

36.40 

39.90 

43.20 



Alcoh. ap.gr. 0.S13. 



Temp. 



198.S** 

196.3 

SCO 

206 

210 

214 

216 

220 

225 

230 

232 

236 

233 

240 

244 

247 

248 

249.7 

260 

262 

254.3 

258.6 

260 

262 

264 



Force of 
Fafmtr. 



46.60 

50.10 

53.00 

60.10 

65.00 

69.30 

72.20 

78.50 

87.60 

d4.]0 

97.10 

103.60 

106.90 

111.24 

118.20 

122.10 

126.10 

131.40 

132.30 

138.60 

143.70 

151.60 

155.20 

161.40 

166.10 



Petroleftm. 



Temp. 



3160 

320 

325 

330 

335 

S40 

345 

350 

355 

360 

365 

370 

872 

375 



Force of 
Vapour. 



30.00; 

31.70* 

34.00 

36.40 

38.90 

41.60 

^4.10 

46.86 

60.20 

53.30 

56.90 

60.70 

61.90 

64.00 



(HI of Turpen. 



Temp. 



Force of 
Vapour, 



304® 

307.6 

%W 

315 

320 

322 

326 

330 

336 

340 

343 

347 

350 

354 

367 

360 

362 



30.00 
32.60 
33 50 
36.20 
37.06 
37.80 
40 20 
42.10 
45.00 
47.30 
49.40 
51 70 
53.80 
56.60 
58.70 
60.80 
62.40 



TABLE IX.^-JWw French ffeighu and Measures (calculated hy Br. Duncan, jtm.) 
Xj^Meanires of Len^h: the Metre being at 32®, and the Fnet at 62!*. 





English inches. 








Milliinetre 


= .03937 






1 


Centimetre ^ 


= .39371 








Decimetre 


= 3,93710 


* 






Metre^: 


= ' 39.3n00 


Mii.FviP. 


Yds, Feet, 


In* 


Decametre 


— 393.71000 


= 00 


10 .2 


9.7 


H«catometre 


— 3937.10000 


= 00 


109 1 


1 


Kilometre 


— 39371.00000 


= 04 


213 1 


10.2 


Myriometre 


= 393710.00000 

^r^Meamres 
Cubic inches. 


= 6 1, 
of Capacity, 


156 


6 


Millilitre 


— .06103 


* 






Centilitre 


-- .61028 


English, 




Decilitre 


= 6.10280 


Tons. Hhds. 


Wine. 6. 


Finis, 


litre 


= 61.02800 


= 00 


0. 


2.1133 


Decalitre 


— ' 610.28000 


= 00 


2. 


5.1352 


Hecatolitre 


= 6102.80000 . 


= 00 


26.419 




Kilolitre 


— 61028.00000 


= 10 


12.19 


1 


Myriolitre 


= 610280.00000 

3. — Meaeurei 
English Grains. 


= 10 1 

' of Weight. 


58.9 




Milligramme 


— . .0154 








Centig^^amme 










Decigramme 


= 1.5444 


Jivoirdupois. 




Gramme 


— 154440 


Poun, Otm. 


Dram. 




Decagramme 


= 154.4402 


— 


5.65 




Uecatogramme 


— 1544.4023 


= ' 3 


8.5 




Kilogramme 


= ^ . 15444.0234 


= 23 


S 




Myriogramme 


— 154440.2344 


— 22 1 


2 , 





* TABLE X. — Correspondence of English Weights and Measures with those used in 

France before the Revolution. 

S l.-^Weights. 

The Paris 'poxmdL^ poids de marc of Charlemagne, contains 9216 Paris g^ns; it is di- 
vided into 16 ounces^ each ounce into 8 gros, and each g^os into 72 grains. It is equal 
to 7561 English troy grains. 

The English troy pound of 12 ounces contains 5760 English troy gfrains, and is equal 
to 7021 Paris grains. 

The English avoirdupois pound of 16 ounces contains 7000 English Aroy grains, and 
is equal to 8532.5 Paris grains. 

To reduce Paris grains to English troy grains, divide by 7 | oiog 
To reduce English troy grains to Paris ]^rains, multiply byS 
To reduce Paris ounces to English tr<^, divide by 7 ^ 0157^^4 

To reduce English troy ounces to Pai-is, multiply by 5 * ^ 



§ ^.'^Long and Cubical Measures. 

To reduce Paris running feet, or inches, into English, multiply by> - 065977 
English running feet, or inches, into Paris, divide by - - 3 ' 
To reduce Paris cubic feet, or inches, to English, mulUply by "> - oi iq^s 
English cubic feet, or inches, to Paris, divide by - - - 5 * "' 

i^Hecently determined by Capt. Kater to be 39.37079 \nche8. {FBI TransABlS,p. 109.) 



* TABLE ^'^Corretp^ndenee between EngUth and other Foreign Weights and Meature^ 

L-^Eng&ah Weights and Meaaures, 

Troy Weight 

JFeimd, Ounces, JOrms. Scruples, Grains. Grammes. 

1 = 12 = 96 = 288 = 5760 , = 372.96 

1 =. 8 = U = 480 = 31.08 

1 = 3 =« 60 ^ 3 385 

1 = 20 = 1.295 



1 = 0.06475 



Avoirdupois Weight 



Pmmd, Ounces. Brms. Cfrains. Grammes. 

I =1 16 = 256 = TOOO. = 453.25 

1 «= 16 = 437.5 = 28^28 

1 = 27.34375 = 1.7705 

Measures. 

Gat. Pints. Ounces. Drms. Cubic. Inch. Litres. 

1 « 8 « 128 = 1024 == 231. = 3.78515 

1 =» 16 == 128 = 28.875 = 0.47398 
1 = 8 = 1.8047 == 0.02957 
1 = 0.2256 = 0.00396 
N. B.— The Bng^sb ale-gallon contains 282 cubical inches. 
The )nne gallon contains 58176 Troy grains; and the wine pint 7272 Tjroy grains. 

U.-^ German, 

71 lbs. or grs. English troy - • = 74 lbs. or grs. German apotheAries* weight 
1 oz. Nuremberg, medic, weight <= 7 dr. 2 scl 9 gr. English. 
1 mark Cologne =»7oz. 2 dwt. 4 gr. English troy. 

1 lb. Dutch era 1 lb. 3 oz. 16 dwt. 7 gr. English troy. 
79ri lbs. Dutch = 1038 lbs. English troy. 

TV. "^Swedish Weights arid Measures^ used by Bergmann and Scheek, 

The Swedish pound, which is divided like the English apothecary or troy pound, 
weighs 6556 grs. troy. 

The kanne of pure water, according to Bergmanii^ weighs 42250 Swedish grains and 
oeeopies 100 Swedish cubical inches. Hence the kanne of pure water weighs 
480^719444 English troy grains, or is equal to 189.9413 English cubic inches; and the 
Swedish longitu£nal inch is equal to 1.238435 English longitudinal niches. 

By £verard*8 experiment, and the proportions of the English and French foot, as es- 
^tablished by the Royal Society and French Academy of Sciences, the following numbers 
are ascertained: 

Paris gruns in a Paris cube foot of water at S5f^ F. = 645511 
English grains in a Paris cube foot of water - - = 529922 
Paris grains in an English cube foot of water - = 533247 
English grains in an English cube foot of water = 437489.4 
English grains in an English cube inch of water =: 253.175 

As a cubic foot of water weighs very nearly 1000 ounces avoirdupois, the specific 
gravities of bodies express the ounces in a cubic foot of them, the density of water 
being oaUed 1000. 



• TABL& XII.— 0/ the S9tumty of sme SoHda in Heater. 



HAMBS or SALTS. 



Acidi, 



Arsenic 

Benzoic 

Boracic 

Camphoric 

Citric 

GalUc 

Mucic 

Molybdenic 

Oxalic 

Suberic 

Succinic 

Tartaric 



SaHfiable JBatet* 



Barytes - - - 

crystallized 
Lime . . . 
Potash - . 
Soda - - - 

Strontites . . - 
^stallized 



Salts, 

Acetate of ammonia - 
hsLeytes - 
lime 

magnesia 
potash 
soda 

strontites 
Carbonate of ammonia 
barytes 
lime 

magnesia 
potash - 
soda 

strontites 
Camphorate of ammonia 

barytes 
lime . 
potash 
Citrate of soda - 
lime - 
Chlorate of barytes - 
mercury 
potash - 
soda 

Muriate of ammonia 
barytes • 
lead 
lime 

magnesia 
mercury - 
potash 
silver 



Solubility in 100 ParU Water. 



At 60** 



150. 
0.208 

1.04 
133. 
8.3 
a84 

50. 
0.69 
4. 
Very soluble 



5. 
57. 
0.2 
Very soluble 

do. 
0.6 
1.9 



Very soluble 

do. 

do. 

do. 
100. 
Very soluble 

4-30. 

Insoluble 
do. 

2. 
25. 
50. 

Insoluble 

1. 

0.16 

0.5 
33. 
60. 

Insoluble 
25. 
25. 

6. 
35. 
33. 
20. 

4.5 
200. 
100. 

5. 
33. 



At 212** 



4.ir 

2. 
8.3 
200. 
66. 
1.25 
0.1 
100. 
5Q. 

sq. 



50. 
Unlimited 



50. 



40. 
100. 






83. 
H*100. 

33. 



4-33. 



4-25. 

40. 

4-35. 

100. 



SO. 



NAMES OF SALTS. 



Murijite of soda 

strontites 
Nitrate of ammonia - 
barytes - 
lime - . . 
magnesia 
potash - - 
soda 

strontites - 
Oxalate of strontites 
Phosphate of ammonia 
barytes 
lime 

ma^esia • 
potash - 
soda - 
strontites 
Phosphite of ammonia 

barytes 

potash 
Sulphate of ammonia 
barytes 
copper - 
iron 

lead 

lime . - 

magnesia 

potash - 

soda 

strontites 
Sulphite of ammonia 

lime 

magnesia 

potash - 

soda 
Saccholactate of potash 

soda 
Sub-Horate of soda (borax) 
Sup ^Iphate of alumina fc potash 

potash - 
^. pJ:r-oxalate of potash - 

tartrate of potash - 
Tartrate of potash - 

and soda 
antimony and potash 



I 



(alum) 



^lubility in 100 Parts Water. 



Ateo* 



35.43 
150. 

50. 

8. 

400. 

100. 

14.25 
33. 
100. 

0.^ 
25. 

0. 

0. 

6.6 
Very soluble 
25. 

0. 
50. 

o.i 

3?. 

5a 

0.002 
,25. 
50. 

0.2 
100. 

6.25 
37. 

0. 
100. 

0.125 

5. 

100. 

25. 



8.4 
5. 
50. 

IJ 
25. 
20. 

6.6 



At212*' 



36.16 
Unlimited 
200. 
25. 



+ 100. 

100. 
4-100. 

200. 

+ 25. 
0. 
0. 



50. 

0. 

+ 50. 

+ 33. 
100. 

50. 
+ 100. 

0.22 
133. 
20. 
125. 
0.02 



100. 

12. 

20. 

16.8 
133. 
+ 100. 

10. 



33. 



See Salt. 



Vol. n. 



47 
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Table HI. 
The kntnvn Co?7ibuujtions of 

Oxi g°e II and C a 1 © ri c 

wmi ifi/ferentSu/'srances. 



.Witroiw u<is . 

JTitrviur Acid ikur 

JfttroiurAdd ^ 

Maic Acid ., 

OA'iocmzcd Ifitric Acid .. 

Ice 

Tfidcr 

Vtipour or fluter 

dtrfiimic Acid Otu^ 

J^uIpJatrvtue Oaide (Hew 

Sidphiavv^ Add t^cw ,. 

tfidp?tuix^iuc Add 

Liquid Sidphuric Acid 
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